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ABSTRACT

Grávalos, Marie Elizabeth, M.S., Purdue University, May 2014. Conceptualizing
Community Identity Through Ancient Textiles: Technology and the Uniformity of
Practice at Hualcayán, Peru. Major Professor: Kevin J. Vaughn.
The goal of this thesis is to investigate a single textile assemblage from on
site is homogeneously produced. In order to evaluate this, I looked at a sample
of textiles and cordage recovered at the site of Hualcayán in the north-central
highlands of Peru (ca. 1-1000 CE). Through a technical attribute analysis of
metric traits I evaluate the degree of variability present in the overall sample.
Making use of a “community of practice” approach, in which a group of
individuals are engaged in participatory learning and share a common enterprise,
I argue that homogeneous textiles represent a uniformity of practice. Indeed, it is
through imitation and the passing on a non-discursive knowledge that certain
community wide practices are reproduced. As a result, I hypothesize that a
single community of weavers would produce relatively homogenous textiles,
which would materialize in the form of a technologically uniform textile
assemblage. Ultimately, I interpret such shared practices as connected to a
specific type of group identity related to what it means to be a weaver in that
particular setting. However, the results from Hualcayán demonstrate variability in
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cotton yarns, which I interpret as suggestive of interregional interaction between
Hualcayán and coastal communities. Despite, this camelid yarns and overall
weaving techniques are relatively uniform, which I argue points to a community of
practice with regard to weaving and spinning camelid yarn.
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CHAPTER 1. INTRODUCTION
1.1 Introduction
The majority of studies on ancient textiles and cordage have analyzed
social identity through a focus on iconography, style, and function. This is true of
the Andean region, where many ornate textiles are analyzed on the basis of
iconographic and stylistic meaning as well as function in reference to class,
ethnicity, and gendered identity (e.g. Cordy-Collins 1976; Rowe 1980; Paul 1982;
Ackerman 1991; Rodman 1992; Arnold and Espejo Acya 2009; Frame 2010).
However, some archaeologists have given attention to the technological
attributes of textiles, baskets, and cordage because of the realization that the
organization of production can be inferred through minute technical details (e.g.
Adovasio 1986; Carr and Maslowski 1995; Petersen & Wolford 2000). This,
coupled with a movement in behavioral archaeology that emphasizes studying
technical features of artifacts (Lemonnier 1993; Schiffer and Skibo 1997; Stark
1998; Schiffer 2011), has revealed new ways to understand the social identity of
communities and individual crafting agents.

	
  

	
  

2
In particular, the innate technical complexity of textiles and cordage

demonstrates the non-discursive, or “body”, knowledge (Budden and Sofaer
2009) of weavers that can be linked to community identity. Similar to the sharing
of cultural values and beliefs within a society, special knowledge related to
weaving practices is transferred between individuals (Hendon 2006). Certain
aspects of textile production, specifically the spin direction of yarn, have been
demonstrated to be relatively conservative cultural practices within discrete
weaving groups (Car and Maslowski 1995; Minar 2001). Because of this,
archaeologists can use textiles and cordage to attempt to reconstruct interaction
patterns and social boundaries of prehistoric groups. This provides insight into
social differences across time and space, similarly to the ways in which
archaeologists have used technical studies of lithics and ceramics to delineate
cultural variation. Further, framing the creation of textiles within a “communities
of practice” (Lave and Wenger 1991) approach allows archaeologists to make
inferences about production and shared learning as they related to daily practice
and the creation of group identity. Using these ideas as a springboard, this
thesis examines the technical attributes of textiles and cordage so as to interpret
the community weaving practices of a prehispanic population from the site of
Hualcayán in the north-central highlands of Peru.
This thesis is one of a handful of textile and cordage studies from the
Callejón de Huaylas region of north-central Peru (but see Adovasio and Lynch
1973; Jolie et al. 2011 for other examples). Working with materials from looted
contexts dated approximately from the Early Intermediate Period to the Middle
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Horizon (1-1000 CE), the present research has two main objectives. The first is
to attempt to answer the specific question: does a single assemblage of textiles
from one site demonstrate homogenous production? Individuals within a discrete
weaving community most likely shared technical practices in a participatory
learning environment, which would materialize in the finished products. This type
of production would demonstrate standardization in technical or stylistic attributes
(Costin 2001), which I refer to as a uniformity of practice. I argue that intra-group
relations involved in creating a uniformity of practice in weaving production
corroborates a specific type of community identity related to weaving. Such an
identity likely cross-cut other types of identity such as ethnicity, status and
gender, however it seems as though there is something particularly special about
social identities linked to craft production in prehistory (Costin and Wright 1998).
Indeed, it is the specific communal environment in which craft production often
occurs that fosters the sharing of specific types of non-discursive knowledge.
For this reason, some scholars have described a specific crafting identity with
regards to production (e.g. Brysbaert & Vetters 2010).
The second goal of this research is to present an overview of the textile
forms, production techniques, and iconography from the materials recovered
during excavations at Hualcayán. Compared to the coastal region of Peru, there
has been a relative dearth of analysis of prehispanic highland textiles from Peru
(but see Rowe 1977; Conklin 1983, 1987; Grieder 1986; Porter 1992; Rodman
and Cassman 1995 for examples), primarily for two reasons. First, unlike the
arid desert coast, the humidity of the highland environment does not promote the
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preservation of fiber perishable materials. Analysis of camelid fiber textiles from
the coast has been conducted, and some scholars argue that these materials
were produced with yarns originally spun and dyed in the highlands and then
exchanged with coastal societies. This is because certain types of camelids (i.e.
alpacas and vicuñas) generally cannot be maintained long-term in the coastal
environment. Additionally, some coastal sites lack weaving tools associated with
spinning yarn (Rowe 1980). Although Shimada and Shimada (1985) have
argued that llama herding likely took place on the north coast of Peru, Topic et al.
(1987) have suggested that alpacas could not have been herded on the coast
because they can only thrive and produce wool in specific highland climatic
conditions. Most textile specialists agree that the camelid fiber used for the
production of fine cloth would have come from alpacas. Due to the moist
highland conditions that do not facilitate preservation, much of the present
knowledge on highland textile production and style relies on studies of seemingly
highland produced (influenced?) textiles found on the coast.
Second, the Andean region has long had an endemic problem of modern
looting of archaeological contexts. This means that many materials that have
survived over the last several millennia do not have known associated contexts
despite being housed in museum and private collections. This is true of both
coastal and highland settings. While the textiles and cordage analyzed in this
study come from looted contexts, they are the materials that modern looters left
behind and have preserved because of their original deposition inside dry cavelike tomb structures called machays. In presenting this research, I hope to help
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facilitate future comparative work in the Callejón de Huaylas and the general
highland region so as to eventually build a better understanding of prehispanic
Andean highland textiles.
1.2 Thesis Outline
Over the next few chapters, I attempt to answer the question of whether
or not a single assemblage of textiles from one site demonstrates homogenous
production. In Chapter 2, I discuss my theoretical perspective, placing an
emphasis on practice theory as it relates to technology and craft production. This
is couched within a discussion of the communities of practice approach and
utilized to conceptualize group identity. Given these theoretical assumptions, I
review the ethnographic and archaeological literature on textile production in
Chapter 3. These data demonstrate a regional or community wide uniformity of
practice with regards to spinning yarn and weaving. In light of this information, I
also discuss my hypotheses and expected results. In Chapter 4, I present the
environmental and archaeological contexts for the Callejón de Huaylas region as
well as the site of Hualcayán. Chapter 5 offers a description of an archaeological
approach to textile analysis, during which I explain my methodology. Here, I
emphasize the importance of technical attributes and the wealth of information
they can provide in textile analysis. In Chapter 6, I report the results of my study.
The data presented in this chapter are queried in several ways so as to evaluate
patterns that might have existed in production practices. Finally, in Chapter 7, I
consider interpretations in light of the available data and contextual information. I
situate this discussion within the specific archaeological context of Hualcayán

	
  

	
  
and the time period that the tombs were in use. I summarize my research in
Chapter 8 and provide ideas for future research.
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CHAPTER 2. THEORETICAL PERSPECTIVE
2.1 Research Problem
In this study, I make inferences about production practices and settings for
shared learning and knowledge transmission through technical attribute analysis
of textiles. Building on these inferences, I interpret social identity as it relates to
craft production. Such interpretations are informed by practice theory as well as
social learning theory, specifically the idea of “communities of practice” (Lave and
Wenger 1991). This type of analysis is important for understanding the formation
and continuation of larger community dynamics, values, and identity/ies in
preindustrial populations.
Textiles are particularly useful for understanding production practices as
they relate to community values and identity because they are structurally
complex and require specific technical knowledge. Such knowledge is typically
shared across generations in a group setting, making weaving a communal
activity. Archaeologists have demonstrated that certain aspects of textile
production, such as the spin direction of fibers when making yarn, are relatively
conservative cultural practices (e.g. Petersen and Wolford 2000; Minar 2001).
Homogeneity of attributes in a textile assemblage might suggest a continuity of
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specific production practices and a reproduction of shared values and identity.
Alternatively, variability could suggest temporal or spatial differences between
groups of weavers, and potentially demonstrate a distinct set of values. The
present study aims to understand the nuances in technical style so as to make
inferences about the social processes of textile production and community
identity in Hualcayán. To illustrate my point, this chapter serves as a brief
overview of relevant theories on practice, technology, craft production, social
learning, and identity. At the conclusion of this chapter, I attempt to bridge these
ideas into a cohesive archaeological perspective on prehispanic textile
production.
2.2 Practice Theory and Technology
Practice theory has been utilized in archaeology as a springboard for
discussing technology and production (e.g. Dobres and Hoffman 1994; Dobres
2000) because of its emphasis on an individual’s bodily movement through
specific environments and their engagement with other people and material
things. Importantly, daily practice is intrinsically embedded in larger social
structures of society, as it produces and reproduces social processes. Such
processes are developed at both the level of the individual agent as well as
larger social structures, and thus exist together in a dialectical continuum. Social
theorists Pierre Bourdieu and Anthony Giddens have largely informed these
ideas with their work that grapples with the interplay of structure and agency.
Over the last few decades, archaeologists have utilized these concepts to make
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fluid interpretations of the past so as to counter homogenizing views of
prehistoric change and continuity.
Bourdieu (1977; 1990) strived to bridge notions of structure and agency
through his influential theory of practice. His theoretical perspective combines
structuralism, with its emphasis on broad cultural systems, with that of
constructivism, which looks at the social creation of thought and action. For
Bourdieu, individuals do not passively act out prescribed social roles, but rather
have agency that is defined by the particular social context in which they are
embedded (1977). He describes habitus, which is his proposed idea for
understanding enduring social practices as well as societal change (Bourdieu
1990). Habitus is made up of the structuring principles that are predisposed by
history and past experience, directly affecting social actors, and thus outlining the
potential production of new social structures. It is a mental structure that is made
up of an individual’s personal knowledge and worldview, which ultimately informs
how an individual will act in a particular social context. For example, a weaver
from a specific community will conceptualize their craft in a certain way,
depending both on their individual experiences as well as the broader history of
weaving in their community. The individual can then either reproduce the
conventional practices of their craft or produce new forms of technical practice.
Additionally, concepts of habitus have been used in general social theory to
articulate the ways in which identity and classifications of ethnicity are founded in
the social conditions and cultural practices that constitute particular social arenas
(Jones 1997). An understanding of technical practice as it relates to habitus is
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utilized in this thesis to make interpretations about the social identities of
weavers.
Anthony Giddens’s work (1984) opposed functionalist, structuralist, and
positivist thought in sociology because of their failure to acknowledge the role of
self-examining human actors in the production and reproduction of social
structures. Structuration theory regards social structures as the “rules and
resources” that human agents employ during reflexive interactions. Rules are
understood as “methodologies” that individuals use in “formulas” for action within
myriad social systems. Giddens argues that structure and agency are not
separate concepts but rather are two distinct ways of understanding social
action, neither of which is more significant than the other. He calls this the
“duality of structure” because of the ways in which agents negotiate
institutionalized patterns of exchange through their adoption of certain rules and
resources (Giddens 1984).
These ideas have informed the ways in which archaeologists interpret
technology and social boundaries (e.g. Dietler and Herbich 1998). Marcia-Anne
Dobres (2000) has written specifically about this topic in regards to idea of
“technical agency”. By definition, technical agency acknowledges social
communities and individuals as the active agents mediating interaction, learning,
and production within a larger social structure, rather than prioritizing material
culture, the environment, biological capacity, rationality, or functional need. It is
through a “relational and phenomenological view of technology” in which people,
their relationships, productive activities, meaning, and the material world combine
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into a single and inseparable structure (Dobres 2000:131). Such a subjectcentered view considers the human body as the heart of habitus, for it is the
medium through which practice is expressed and structural norms are continued
or contested (Dobres 2000:137).
Marcel Mauss first introduced the notion that the human body is the
principal mechanism for the expression of cultural norms and practices, referring
to it as “man’s first and most important instrument” ([1935] 2006:83). Relatedly,
he developed the idea of techniques du corps, or body techniques, which he
describes as a type of social habitus (he used this term long before Bourdieu).
Mauss states,
Hence, I have had this notion of the social nature of the ‘habitus’ for many
years… These ‘habits’ do not just vary with individuals and their imitations;
they vary especially between societies, educations, proprieties and
fashions, prestige. In them we should see the techniques and work of
collective and individual practical reason rather than, in the ordinary way,
merely the soul and its repetitive faculties. ([1935] 2006:80)
For Mauss, body techniques are an inherent part of a society and relate to the
ways in which individuals learn to do everyday activities through bodily action.
Mauss provides several examples of ‘techniques’, arguing that they tend
to vary between cultures. One example he provides is marching: this is an
activity found cross-culturally, but the ways in which individuals learn and
practice this technique in discrete societies is often different. He compares the
British and French infantries, commenting on the distinctive rhythms of their
movement, ultimately equating these differences to the social context in which
each technique was learned. Mauss further argues that the transmission of
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techniques within a social setting cannot exist without cultural tradition (1935:82).
These ideas relate directly to the concept of “body”, or non-discursive, knowledge
(Budden and Sofaer 2009) and its transmission within communities of practice,
which I discuss later in this chapter. We can understand Mauss’s view of bodily
practice as the idiosyncratic techniques of each culture that shape social norms.
Mauss’s work on technology and society greatly influenced his student,
archaeologist André Leroi-Gourhan. He coined the term chaîne opératoire,
literally translating to “operational sequence”, which is used to describe the
sequence of activities required to produce an object (Leroi-Gourhan 1943).
Decades later, Pierre Lemonnier employed the concept as a way to discuss the
anthropology of technology (1986, 1992, 1993). Within a technological
framework, it is meant to illuminate the applied techniques present in objects, as
opposed to simply providing a superficial artifact description. It also, through
emphasizing the existence of choice in artifact production, bridges the gap
between technological practices and other social phenomena (Lemonnier 1986).
Lemonnier’s repositioning of chaîne opératoire is a way to look at the human
gestures that went into artifacts.
These ideas have influenced the behavioral archaeology framework
developed by Michael Schiffer (e.g. Schiffer and Skibo 1997; Schiffer 2001a,
2001b, 2004, 2011), which emphasizes variability in human action and changes
in behavior over time as seen through materialized objects. These activities can
be combined in organizational, temporal, or spatial scales as a means to
understand people-artifact interactions within larger social structures (Schiffer
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2001a). Similar to the chaîne opératoire, behavioral archaeology uses “lifehistory” (Tringham 1995) or “object biography” (Gosden and Marshall 1999)
approaches, to interpret the technical practices used to produce objects and also
describe how the objects were used and imbued with meaning during their
discrete ‘histories’ (Schiffer 2011).
Due to the limitations of this study, I do not specifically address
technological change diachronically or analyze the chaîne opératoire of textiles
and cordage from Hualcayán to its full extent. As it is outlined in my
methodology (Chapter 5), this study looks at specific technical attributes, such as
fiber type or fabric structure, to understand the human choices that went into
textile and cordage production. Relative homogeneity and variability in these
attributes is then analyzed within the context of the “communities of practice”
approach, which I discuss below.
2.3 “Communities of Practice” and Non-discursive Knowledge
The “communities of practice” approach was created within a cognitive
anthropological viewpoint in order to conceptualize the ways in which individuals
learn in group settings and transmit knowledge cross-culturally. Lave and
Wenger (1991) first introduced the term in Situated Learning: Legitimate
Peripheral Participation, demonstrating that a community of practice is a way of
continuous learning through co-participation in a specific environment. Rather
than framing learning in the context of individual cognitive processes, it can be
considered in terms of the necessary social interactions and engagements that
encourage knowledge transmission (Lave and Wenger 1991). Wenger further
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defines the concept in Communities of Practice: Learning, Meaning, and Identity
stating that,
Over time, this collective learning results in practices that reflect both the
pursuit of our enterprises and the attendant social relations. These
practices are thus the property of a kind of community created over time
by the sustained pursuit of a shared enterprise. It makes sense, therefore,
to call these kinds of communities of practice. (1998:45)
In light of this, we can think about communities of practice not just in terms of a
circumstance for learning and sharing, but also as a setting for like-minded
practices with the intent of producing similar end results to be carried out.
Many archaeologists have started implementing the communities of
practice perspective into their interpretations of material remains. In a recent
volume edited by Linda S. Cordell and Judith A. Habicht-Mauche (2012), various
archaeologists contributed chapters specifically on ceramic producing
communities of practice in the Southwestern United States. Some authors in this
volume look at overlapping communities of practice through shared iconography
in differing classes of polychrome ceramics and kiva murals, recognizing a
network of shared knowledge among individuals in these groups but also their
heterogeneity in terms of the practice of their specific craft (Gilpin and HaysGilpin 2012). Other contributors look at technological change during the colonial
period in the Southwest, a time at which differing groups interacted and created
environments for new technical practice (Dyer 2012; Thomas 2012). These
studies infer production practices from the specific stylistic and technological
attributes of ceramics.
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It is important to note that the communities of practice concept was rooted

in ethnographic studies of apprenticeship that looked at the ways individuals
interact, form relationships, and learn from one another within that community
environment. Often, apprenticeship relies on non-discursive, or body, knowledge
for its continuance, as it is the particular motor skills involved in participation that
bring people together and produce the results that define the community of
practice. Weaving textiles and creating ceramics on a potter’s wheel are both
production practices that require specific motor skills that are often learned
initially through imitation and experimentation (Minar 2001). This reliance on a
specific motor skill in production is what enables archaeologists to infer
production from material traces of communities of practice. If individuals are
initially learning from each other through imitation, we can expect there to be a
relatively high degree of standardization in some of the technological attributes
represented in an artifact class. Such a uniformity of practice can be interpreted
in terms of a community identity with regards to their shared crafting skill.
Budden and Sofaer (2009) emphasize the significance behind nondiscursive knowledge in the negotiation of identity with regards to ceramic
production. They specifically discuss performance as one aspect of situated
practice, juxtaposing discursive and non-discursive knowledge as a way to fill the
gap that exists in archaeological theory between the production of material
culture and the production of identity. Discursive knowledge, following Michel
Foucault (1969), is defined as the capacity for symbolic, cognitive, or abstract
concepts, such as written communication. Non-discursive knowledge, on the
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other hand, can be understood as “performed body knowledge” (Budden and
Sofaer 2009:203). In seeking to answer the question of how Bronze Age potters
themselves are socially created, Budden and Sofaer theorize that bodily
interactions with clay and other production materials through performance
shaped potters’ roles as apprentices and specialists (Budden and Sofaer 2009).
Andrew Roddick and Christine Hastorf’s (2010) study of continuity and
change in ancient pottery production in the Titicaca Basin, Peru is another
example of the interpretation of non-discursive knowledge and communities of
practice. For Roddick and Hastorf, cultural traditions and related practices are
formed through the active participation and learning inherent in communities of
practice, and exist on a continuum between discursive and non-discursive
knowledge (2010). Specifically, the authors emphasize the importance of social
memory in regards to forming traditions as well as social identity. Taking a
diachronic perspective, they evaluate tradition in terms of pottery production as a
technical practice that has both discursive and non-discursive elements (Roddick
and Hastorf 2010). In this regard, social memory enacted through tradition is not
simply a way of doing things, but takes form in bodily practices resulting in
tangible objects that are disseminated within a larger community. This is a good
example of understanding the transference of social memory with respect to
forming a cohesive social identity through participatory action in ceramic
production.
Ultimately, the imitation and passing on of practices inherent to social
learning also helps to create a shared crafting ideology by way of knowledge
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transmission. Individuals working toward a common enterprise by means of the
same bodily practice and esoteric knowledge establish a platform for collective
values. In turn, these values created through shared craft production practices
ultimately can create a sense of community identity. So as to better understand
this idea, we must turn to the literature on craft production and social identity.
2.4 Craft Production and Social Identity
As it has been illustrated so far, studying the production process is
inherently connected to understanding prehistoric technologies, and can reveal
quite a bit about a specific culture or community. Craft production is an activity
found cross-culturally, and thus facilitates research on a broad variety of topics,
from economic organization, exchange, and political economy, to social agency,
gender roles, and cultural ecology (Costin 2001). Indeed, archaeologists rely on
material culture to infer past behavior, which designates craft production as an
effective line of inquiry.
Many scholars with diverse views have contributed differing ideas about
how to interpret craft production in the past. For example, some archaeologists
view craft specialization as one of the defining elements of complex society
(Childe 1965; Brumfiel and Earle 1987; Clark and Parry 1995), while others have
discussed specialization in non-stratified or small-scale societies (Cross 1991;
Lass 1998; Spielmann 1998, 2002). Craft production and specialization have
also been examined in the context of incipient elites attempting to gain
socioeconomic influence (Junker 1993; Stein 1996; Vaughn 2009) and as a way
for the state to maintain power (D’Altroy and Earle 1985; DeMarrias et al. 1995;
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Carballo 2007; Halperin and Foias 2010). Further, discussions on how to define
specialization in the archaeological record have made important contributions to
the discipline (Hagstrum 1985; Benco 1986; Costin 1991; Clark 1995).
Ultimately though, I agree with Cathy Costin (1998) in that we cannot fully
grasp the significance and function of artifacts within a broader social context
without understanding the individuals who produced them. She considers craft
production to be an effective lens through which scholars can explore identity
formation and negotiation due to the inherent interconnectedness. In the
introductory chapter of Costin and Wright’s edited volume of American
Anthropological Association papers, entitled Craft and Social Identity (1998),
Costin asserts that craft production and social identity in prehistory are
inextricably connected for several reasons. She views production as being tied
to every domain in society, such as political, economic, and religious realms,
because everything manufactured in preindustrial societies are the direct or
indirect result of “crafting”. Additionally, there is always some level of relationship
between the producer and the consumer, be it active or passive, which leads to
an underlying social relationship (Costin 1998). Craft production is also the most
susceptible to a division of labor within society as well, which ultimately shapes
social identity, not just through the final products, but also as a result of the
crafting process itself.
Crafted objects have the ability to communicate identity as well as social
roles within society. For example, Elizabeth Brumfiel (1998) has argued that
Aztec craft specialists had no single identity because they worked in a variety of
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settings and produced a range of goods with distinct symbolic meanings. She
asserts that ultimately it was the concentration of production that affected craft
specialists’ identities. Individuals working within organized specialist groups in
urban centers participated in ritualized sacrificial acts while those working in
organized production groups in other settings, such as rural areas, identified with
other ritual practices (Brumfiel 1998:150). Further, highly skilled specialists were
generally associated with elites. This contact provided specialists with
educational and ritual opportunities to which those outside of such contexts did
not have access. Brumfiel’s analysis of various crafting agents demonstrates the
ways in which specific craft production settings, and associated social
interactions, helped to shape crafters’ multiple identities.
2.5 Research Question and Summary
As it has been shown, shared practices learned in production communities
can help to develop a specific type of social identity with regards to crafting. This
is not to say that each individual shares a homogenized identity that can or
should be equated with an entire village or ethnic group. Multiple communities of
practice can exist within a society, and similarly, a single community of practice
can be common among many societies (Eckert 2012). The body of theory used
in this thesis implies that while members of a crafting community are interacting
and practicing their craft together, their production environment promotes a social
identity related specifically to that craft. Obviously, individuals’ discrete identities
are very unique as a result of intersectionality and their participation in other
activities not related to that craft. For example, just because someone practices
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weaving does not necessitate a specific type of gender or status. Indeed, this
thesis assumes that there exists a certain type of commonality with regards to
weaving in a community setting.
Being engaged in a participatory learning activity brings individuals
together for the transmission of non-discursive knowledge, allowing for
experimentation and emulation of practices. As mentioned, imitation during the
learning process of a specific skill often results in the standardization of craft
goods. Thus, the uniformity of practice is materialized in the finished products
created by the crafting community. Building off these ideas, this thesis asks,
does a single assemblage of textiles from one site demonstrate homogenous
production? By analyzing technological attributes of textiles and cordage, I
attempt to answer this question with respect to the prehispanic population that
utilized the tombs at Hualcayán, Peru. As it will be shown, I relate my findings
back to the idea of community identity formation as a result of shared daily
practice. Such shared practices, similar to the sharing of ideological beliefs,
ultimately place social meaning (or a “crafting ideology”) into the technological
attributes of individual artifacts. In the next chapter, I briefly review the
ethnographic literature on weaving communities as well as archaeological
analyses of textile assemblages. This literature informs my hypotheses and
research expectations, which I discuss following my overview.
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CHAPTER 3. ETHNOGRAPHIC AND ARCHAEOLOGICAL TEXTILE
LITERATURE
	
  
As argued in the previous chapter, textile analysis can be fruitful for
understanding the technological nuances of a specific community as it relates to
shared practices and identity formation. Here, I consider ethnographic and
archaeological evidence from the Andes in light of my theoretical perspective. As
it will be shown, weavers are engaged in shared learning environments that
promote the conservation of particular technical practices. In many of the
ethnographic examples of contemporary communities, weavers consider identity
to be inherently connected to the ability of individuals to learn and continue the
“proper” ways of spinning yarn or weaving. This results in the conservation of
specific technological practices and cultural values related to how a weaver
utilizes yarn, views their work, and understands his or her identity/ies. This
uniformity of practice is also demonstrated archaeologically. Following this brief
literature review, I outline my hypotheses and expectations.
3.1 Communities of Weavers: the Ethnographic Evidence
Despite the introduction of Western-style clothing and industrial fabric
production, weaving continues to be an important social activity in many highland
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regions of the central Andes today. It is an activity that produces objects that, for
some highland communities, are imbued with meaning because of their ability to
communicate cosmological order and social identity (Medlin 1984; Zorn 1987,
1998; Dransart 2002; Heckman 2003). Here I will provide a brief overview of
some of the ethnographic literature on weaving communities, placing emphasis
on group activities and contexts of social learning with regards to spinning yarn
and making a broad spectrum of fabric types.
Like any technical skill or art form, learning to weave is a long process
involving observation and practice. Many children that grow up in weaving
communities are exposed to spinning fiber into yarn as early as age four, usually
becoming proficient by age eight or nine (Rowe 1998:24; Bolin 2006). This is
because yarn production is an important daily activity that is often conducted
alongside other household chores, or simply while walking from one place to the
next. Depending on the desired product being made, weavers sometimes need
several hundred to thousands of meters of yarn to complete a project, which
means that people are constantly spinning yarn throughout the day. Fine yarn
takes much longer to spin than coarse yarn, which again may add to the time
spent producing yarn to be used in weaving. Although there is a sexual division
of labor in some weaving communities, where men usually weave certain
products and women others (Rowe 1998; Dransart 2002), in general, both sexes
learn to spin from a young age (Bolin 2006). While working with the Chillihuani
community in the south-central Andean highlands, one of Inge Bolin’s male
research participants commented, "We people of the high puna are never idle.
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Whenever we don't work, we spin. We only give up spinning when we are ready
to die” (2006:99). Clearly, spinning yarn is no trivial activity, and all members of
a community are expected to contribute to the overall production of yarn when
possible.
Some ethnographic examples have demonstrated that there is a “proper”
way to produce yarn for specific projects. Penelope Dransart’s work with Aymara
camelid herding communities in Isluga (2002), located in the San Pedro de
Atacama desert of northern Chile, has shown that particular types of yarns are
spun and plied for the production of specific fabrics. The “standard” yarn that is
used for blankets, bags, and carrying cloths, among other products, is referred to
as ch’anka. It is made up of two Z-spun yarns that are then plied counterclockwise, to create a S(2z) yarn (Dransart 2002:114-115). The opposite type of
yarn, that is Z(2s), is referred to as ch’iqa ch’anka, and many individuals in Isluga
do not produce this type of yarn. However, some women choose to use this
specific yarn for warp stripes near the weft-selvages because the opposite spin
keeps the corners of the fabric from curling up (Dransart 2002:116). Although
this technique is used for practical purposes, women describe the process as
being awkward. Dransart writes, “.... Another spinner described the process ‘as
spinning as though you were plying and plying as though you were spinning’”
(2002:115).
In Isluga, the production of pichuña yarn is utilized specifically as a cord
that is attached to the top of bags to be utilized as a drawstring to keep the bag
closed (Dransart 2002). This yarn is made up of the “normal” ch’anka yarn, but is
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taken a step further because it is re-plied, creating a Z(2s(2z) yarn. It is a more
durable cord that, in addition to serving as a drawstring, is also tied around the
necks of camelids during ceremonial practices as well as for the heading-cords
used to suspend the warps from the loom bars during weaving. Additionally,
yarns that are plied with two distinct colored single-ply yarns are called ch’añu
(Dranart 2002:115). These are frequently used as the weft yarns in sacks used
to store food. Dransart’s work shows that there are indeed normative ways for
spinning particular types of yarn to be used in certain fabrics in contemporary
Isluga communities.
In a discussion of various highland communities in Ecuador, including the
Otavalo and Salasaca cultural groups, Rowe’s (1998) edited volume describes
many of the particular weaving and spinning practices found today. A particular
trend of spinning yarn is found in these communities, which is compared with
practices found in the south-central Andes. Lynn A. Meisch, a contributor to the
volume writes,
In Bolivia and southern Peru, yarn spun the reverse of normal has magical
associations. Because in the southern Andes the spindle is held vertically
and dropped, normal yarn is Z-spun (S-plied) and left spun yarn (llu’qi) is
S-spun (Z-plied). This is not true in Ecuador, where what is “normal” (Sor Z-spun) depends on the community. For example, in Saraguro, S-spun
yarn is considered normal or right spun and Z-spun yarn is considered the
reverse, left spun. (1998:22-23)
This discussion demonstrates that what is considered “normal” or “traditional”
practice is indeed dependent on the specific community. Edward and Christine
Franquemont have written extensively on textile and yarn production in the
Cusco region, working closely with the weavers of Chincherro. Edward
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Fraquemont described the clockwise yarn (Z) as the “basic yarn type of the
Cusco region” (1986:317). Grace Goodell first made this observation during her
study of the spinning habits of various Cuzco communities (1968). In this study
she also described the magical or curative powers of the oppositely spun (S)
lloq’e yarns, which Meisch discussed above as “llu’qi” (Goodell 1968:7).
Goodell’s and the Fraquemonts’ work in the Cusco region also supports the idea
of a normative or “proper” yarn type that is often found within a particular region
or community.
But why is it that there are conventional practices for spinning and
weaving within certain communities in the first place? This can be attributed to
the non-discursive knowledge that individuals within a community develop early
during spinning and weaving apprenticeship. As described in Chapter 2,
imitation of bodily practice is key for learning the technical skills required for
weaving, which often results in the continuation of a standard set of spinning
practices. In describing early childhood development and learning of the
Chillihuani community, Bolin writes, “Children are not taught to spin or weave.
Rather, they observe family members who have mastered these crafts and
imitate them directly…” (2006:99). She argues that the process of learning to
weave is achieved in several gradual stages during early childhood, which results
in good dexterity and hand-eye coordination (Bolin 2006:103).
Dransart describes a more communal production environment, where both
older and younger generations weave together and critique each other’s work.
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She writes,
Weaving is a public activity, and there is much discussion, and even
rivalry, between weavers regarding their work. In the 1980s older women
were critical about the amount of dyed color used by younger women.
They pointed out another difference between their own weaving and that
of younger women in the traditional women’s dress known as the urk’u.
This garment has been worn in some Andean areas for many, many
generations dating back to the distant pre-Inca times. During this
timespan it has undergone modification and, indeed it is no longer worn in
many parts of the Andes (Dransart 2002:123).
This excerpt from Dransart’s research demonstrates two things. First,
weavers work in a public environment where there is an ongoing group dialogue
about what practices are acceptable in specific finished products. It also shows
that although conventional practices may be learned early, there is certain
amount of agency present in the ways in which fabrics are produced. This is a
good example of habitus: younger generations of weavers reproduce specific
practices learned in their social environment. However, they are also able to
create new norms in the context of regional cultural change outside of the
community, such as the introduction of synthetic yarns as result of the interaction
of Western and non-Western cultural spheres. Of course, this is seen in the
prehispanic era as well, when interaction between different social groups resulted
in the transmission of new craft production knowledge that was then practiced at
the local level.
It is interesting to see how the introduction of new practices is either
accepted or contested within specific cultural realms. For example, again in the
case of Isluga camelid herding communities, despite the introduction and use of
colorful synthetically dyed yarn, many women will often modify the yarn by

	
  

	
  

27

replying it to fit their specific needs (Dransart 2002:118). While the introduction
of synthetic yarns has perhaps changed the range of color traditionally utilized in
specific textiles, weavers take the extra step of imposing conventional spinning
and plying practices on the previously plied synthetic yarns so that they can be
used, in what they view to be, the proper way.
Much of the communal interaction and apprenticeship involved in weaving
creates a specific milieu for a shared group identity. Medlin (1986) has described
the process of young women learning to weave in the Calcha community of the
southern Andes of Bolivia, relating it directly to what it means to be ethnically
Calcha. Although in this specific example much of the instruction exists within
the household, creating an important mother-daughter relationship, the ability to
weave textiles to a certain expected standard is part of what shapes a woman’s
Calcha identity. Medlin argues that learning to weave and instructing one’s
daughters to weave properly is more than just passing on a specific technical skill
and esoteric knowledge set. She states, “In the process, one also learns to be
Calcha. In order to weave in Calcha one must be Calcha with ties of kinship and
other social relationships. Such relationships requires that cloth be woven and
used when Calcha come together to work or celebrate” (Medlin 1986:276). In
this example, it is obvious that weaving to the expected standard and following
conventional practices often structures a community identity for weavers.
Judging from the ethnographic evidence, it appears that the remaining
Andean highland communities that continue to produce textiles and spin yarn
locally adhere to certain criteria that are learned from a young age. This results
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in a uniformity of practice in yarn production and often finished woven products
as well. Examples of such uniformity have also been accounted for in
prehispanic populations, when researchers have had the rare opportunity to work
with preserved archaeological textiles and cordage. I will now turn to the
archaeological evidence so as to discuss trends that have been documented for
specific cultural regions and time periods.
3.2 Examples of Homogeneity in Prehispanic Textile Production
Archaeologist Junius B. Bird was, among many other things, a textile
scholar who made a remarkable contribution to our knowledge of prehispanic
textiles in the Andes. He inspired a generation of Andean scholars to pursue
textile studies, as evidenced by two important publications (1979; 1986) that
came out of conferences dedicated to pre-Columbian textiles held in his honor at
The Textile Museum in 1973 and 1984. At an early date in Andean textile
studies, Bird (1949) documented a twist direction pattern found in yarns from
coastal textile assemblages. His work demonstrates a preference for S-spun
yarns on the north coast and Z-spun yarns on the south coast. Other studies
have corroborated this pattern as well (e.g. Conklin 1975a, 1979; Splitstoser
2009). Indeed, Bird (1979) was one of the first to discuss the existence of highly
conservative spin direction in the Andes.
Dwight Wallace’s (1979) research on north, central, and south coast
specimens has also supported the coastal pattern of Z- versus S-spun yarns;
however, he noted some interregional variation. For example, most central coast
specimens found at the beginning of the production of plain-woven fabrics with
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the heddle-loom have Z-spun cotton yarns, however, earlier twined textiles
exhibit both S- and Z-spin directions (Wallace 1979:32). Other examples
documented at the site of Haldas on the north coast dated to the Initial Period
(1800-900 BCE) show fabrics with S-spun single-ply cotton yarns, but two-ply
S(2z) yarns, which would require the initial spinning of single Z yarns to begin
with. Wallace argues that this may have been done to preserve the preference
for an S final twist direction for both plied and unplied yarns, however, the
purpose of this practice is not entirely clear (1979:33). Wallace has documented
this practice on central coast textiles as well, but mentions that this has not been
found elsewhere in the Andes.
Terrence Grieder’s (1988) work with late Preceramic and Initial Period
(2400-900 BCE) fabrics found at the site of La Galgada in the north-central
highlands also provides some insight on yarn production practices for that area.
The evidence from Grieder’s research shows a change in the types of yarns used
in fabrics alongside the introduction of the heddle-loom to create woven, rather
than twined or looped, textiles. Earlier looped and linked nets from La Galgada
made with vegetal fibers from the Agave, Tillandsia, and Furcreaea families were
made with Z-spun yarns. This is in contrast to the twined cotton fabrics, which
consisted of S-spun paired single-ply yarns. However, there is some instability
between the transitional phase to heddle-loom woven textiles, where single Z(2s)
yarns predominate. This is a continuation of the S-spun cotton yarns, however,
instead of pairing them for greater durability in the woven fabric, they have been
plied (Grieder 1988:21). After this transitional period in technical practice, there is
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a preference for Z-spun cotton yarns. This may be because during the transition,
the final twist for two-ply yarns was Z. Grieder’s work is an example of how yarn
practices are affected during periods of technological change. These practices
are relatively uniform, with some exceptions, suggesting that this was a time of
group experimentation for weavers.
Textiles from later time periods also show a relative uniformity in practice
for yarn production and weaving. For example, Anne Tiballi’s (2010) research
on Inca textiles (1472-1553 CE) from the cemetery of sacrificed women at
Pachacamac on the central coast demonstrates a strong preference for Z-spun
yarns. Looking at imperial subjectivities and agency during the Inca Empire,
Tiballi’s research examines textiles associated with the aclla, which was a class
of women chosen to carry out specialized religious practices and textile
production. The majority of all yarns studied in her sample are Z-spun, while
100% of yarns found on spindles associated with the aclla women are Z-spun
(Tiballi 2010:363). This suggests that Z-spinning was likely the conventional yarn
production practice for the chosen women at Pachacamac.
Jeffrey Splitstoser’s (2009) work with Early Horizon (900 BCE-1CE)
Paracas textiles from the site of Cerrillos on the south coast of Peru has also
shown an overwhelming preference for the Z-spun cotton yarns, most of which
have been plied to create S(2z) yarns. Where there are examples of S-spun
yarns, Splitstoser argues that these are not “errant”. Rather, they always appear
in wefts as single-ply yarns and are associated with a specific decorative pattern
(2009:454). His work shows variability in other yarn attributes, such as angle of
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twist and diameter. This led him to interpret the relative consistency of Z-spun
yarns (despite variability in other attributes) as an obligation to spin a certain
way. He has also documented certain standards or “rules” that are present in the
coexistence of color and fiber in specific patterns fabrics. Splitstoser describes
these rules, stating,
For instance, in all-cotton fabrics with warp stripes and discontinuous
wefts, those that have natural-white and golden-brown warps and wefts
have double interlocked wefts, while those with natural-white, goldenbrown, and blue-green warps and wefts are dovetailed over four warps.
All-cotton fabrics have weft bands or warp stripes in the body of the fabric;
however, fabrics made of cotton and camelid hair, with the exception of
two specimens, have stripes/bands next to the weft/warp selvage,
respectively. This pattern applies to most specimens of plaid, too. There
are other practices that were rarely, if ever, deviated from. (2009:454-455)
At Cerrillos, it is clear that weavers followed certain guidelines when
incorporating specific colors and fiber types into fabric structures. Splitstoser
also asserts that experimentation in weaving was common during Early and
Middle Paracas cultural phases. This is because there was a wide array of
textile structure types and color combinations, as well a high level of diversity in
plain weaves. However, by Late Paracas these experimental fabric types were
eventually standardized, which was likely a reflection of changes in wider social
processes during this time period (Splitstoser 2009:476). Splitstoser’s work is
important not only because it provides a thorough analysis of Paracas fabrics at
Cerrillos but also because it shows the ways in which greater social processes
and change often affect textile production.
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3.3 Summary, Hypotheses, and Expected Results
As it has been shown, both the ethnographic and archaeological literature

suggests that there often exists a uniformity of practice in yarn production and
weaving. These practices seem to be shaped through networks of shared
learning (communities of practice) and are influenced by wide scale technological
and social changes. As demonstrated by some of the ethnographic literature,
particularly Medlin’s (1986) work, identity plays an important role when it comes
to textile production. Achieving certain weaving norms is often expected of
individuals, and meeting these standards is considered an inherent aspect of
ethnic identity. Andrea Heckman’s work with the Pacchanta weavers of the
south-central Andes corroborates this notion, where she describes a situation in
which the community judges a young girl’s abilities to be able to properly weave
pallay designs into their fabrics (2003:95). She writes,
It was during this time of learning to weave pallay with Pacchantan
weavers that I came to realize the depth to which textiles and rituals are
the forms used there to record cultural concepts, not written books. In
places where oral tradition still predominates, writing and literacy have
reached the village but have not penetrated daily life. Quechua identity,
unity, and the indigenous way of life are values taught within the family
and the communities. (Heckman 2003: 94).
Clearly, communities of weavers share a common identity and set of values that
is perpetuated through production practices. These values seem to be
connected to greater notions of group identity and ethnicity.
Given the assumptions outlined in my theoretical perspective (Chapter 2)
as well as the evidence for conservancy in yarn production practices and
weaving styles in myriad communities, I hypothesize that single communities of
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weavers tend to produce relatively homogenous textiles because of a uniformity
of practice in cloth production. Additionally, I hypothesize that a high degree of
uniformity would be the result of shared learning and indicative of group identity.
If a single community of weavers produced all the textiles and cordage at
Hualcayán, I would expect to a find a trend of technologically similar materials
across the four tombs from which the textile assemblage was recovered.
Alternatively, variability in technical attributes would indicate that multiple
weaving communities with discrete shared practices produced the textiles.
These distinct weaving communities could have been separated temporally or
spatially. For example, spatial discontinuity in weaving practices could be
manifested at the household level, in which textile production might have been
separated into specific allyus, or lineage based kinship groups. This could also
be reflective of intra-region discontinuity, by cultural group or geographic location,
as it was demonstrated in the above literature review.
Due to the lack of chronological control, I can only provide speculation
about whether variability might have existed temporally or spatially. As it will be
shown in my discussion (Chapter 7), explanations for variability are positioned
within the specific cultural context of Hualcayán. I evaluate the degree of
homogeneity in the textile assemblage through a technical attribute analysis,
which is outlined in my methods (Chapter 5). However, before I outline the
specifics of my methods, results, and interpretations, I provide a description of
the environmental and archaeological context in which the Hualcayán textile
assemblage is situated in the next chapter.
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CHAPTER 4: ENVIRONMENTAL AND ARCHAEOLOGICAL CONTEXT

In this chapter, I provide a summary of the environmental and
archaeological contexts of both the wider Callejón de Huaylas Valley and the site
of Hualcayán. First, I present the geographical and environmental background of
the Callejón de Huaylas, followed by a brief overview of archaeological research
in the region. Next, I situate Hualcayán within the environmental and
archaeological context outlined for the Callejón de Huaylas. This is couched in a
discussion of past and present research that is ongoing at the site, as well as a
description of the cultural developments identified archaeologically at Hualcayán
to date.
4.1 The Callejón de Huaylas Valley
4.1.1 Geography and Environment
The Callejón de Huaylas Valley is located in the highland region of the
Department of Ancash, Peru (Figure 4.1). It is defined by the Santa River, the
largest river on the west coast of Peru (Bennett 1944), which runs north and
south through the highlands, and eventually turns west to feed into the Pacific
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Ocean. The Santa forms the Cañón del Pato, which separates the Cordillera
Negra and the Cordillera Blanca mountain ranges that create the western
andeastern edges of the valley. These two ranges earned their names simply
from appearance – the Cordillera Negra seldom has snow, except for the
occasional cold day during the rainy season, while the Cordillera Blanca is made
up of a series of glaciated mountain peaks. The Cordillera Blanca is home to
Peru’s highest mountain peak, the Nevado Huascarán (6,746msl), which is
situated just above the city of Yungay. Although less spectacular than the
Cordillera Blanca, the mountain peaks of the Cordillera Negra reach up to
4,853msl (Bennett 1944). Both mountain ranges are rich with mineral resources
such as gold, silver, copper, mercury, iron, lead, sulphur, coal, and salt (Bennett
1944).
The Callejón de Huaylas is also home to the city of Huaráz, the capital of
the Department of Ancash. Huaráz is situated in the southern portion of the
valley, while other small cities going from south to north in the valley include
Carhuaz, Mancos, Yungay, and Caraz. The Italian geographer and scientist
Antonio Raimondi noted that the remains of prehistoric temples could be found in
each of these modern towns, leading one to argue that people in the past
gathered principally around these areas as well ([1873] 2006)
Present-day Callejón de Huaylas is made up of several comunidades
campesinas, or agrarian communities, located along habitable plateaus of the
mountain ranges and at the bottom of the valley. The soil in the area is very rich
and therefore suited for farming a variety of crops. The types of crops that can
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be farmed depend on the altitude of the land chosen for agricultural practices.
The Callejón de Huaylas is made up of several distinct ecological zones,
including the quechua, (about 2,000-3,000msl), the suni (about 3,000-4,000msl),
the puna, sometimes called the jalca, (about 4,000-4,800msl), and the janca
(4,800+msl).

	
  
Figure 4.1. Location of the Callejón de Huaylas Valley with the Department of
Ancash and the site of Hualcayán highlighted (Original map by Rebecca E. Bria,
north arrow and scale added by the author).
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The quechua is suitable for growing maize (Zea sp.) and cereals, as well

as squash (Cucurbit sp.), fruit, such as passion fruit (Passiflora edulis), and
sugarcane (Saccharum sp.). Various types of cacti and other succulents thrive in
the quechua, many of which probably provided the source for the bast fibers
used in the construction of cordage used in prehistory (such as Agave or
Bromeliaceae, as suggested by Jolie et al. 2011). In the suni ecological zone,
the principal crops are potatoes (Solanum sp.) and other tubers such as ulluco
(Ullucus tuberosus) and oca (Oxalis tuberosa), as well as quinoa (Chenopodium
quinoa).
More diverse and dense vegetation exists in the suni, which supports a
variety of wildlife like deer (Hippocamelus antisensis), foxes (Lycalopex
culpaeus), and various types of birds, including hummingbirds (the Trochilidae
family). The puna is the last habitable ecological zone of the Callejón de Huaylas
and is abundant in grasses, such as ichu (Jarava ichu), ideal for herding animals
such those belonging to the Camelidae family (i.e. llamas and alpacas;
henceforth referred to as ‘camelids’), and more recently sheep (Ovis aries), cattle
(Bos primigenius), and horses (Equus ferus caballus). The janca contains many
glacial lakes and forests, some of which support fish and edible plants and algae
as well as foxes and deer (Lau 2011). Additionally, viscachas (Lagidium sp. and
Lagostomus sp.), rodents closely related to chinchillas, wild cats such as pumas
(Puma concolor), and raptors, such as the Andean condor (Vultur gryphus),
inhabit the rocky overhangs and cliffs in this zone.
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Just like today, the societies that occupied the Callejón de Huaylas in

prehistory were reliant on the particular climate of the highland environment to
support their livelihoods. Two distinct seasons of precipitation affect the growth
of wild and domesticated plant life: the rainy season, which usually begins in
October and ends around April, and the dry season, which lasts during the
Andean winter months of May-September. The months of January to March are
especially wet, with rainfall expected daily. During this time, landscapes situated
at higher elevations of the Callejón de Huaylas are covered in a deep fog and
surrounded by low clouds. This seasonal rainfall affects the cycle of agricultural
practices carried out in the various comunidades campesinas in the region.
Similar to many Andean highland communities (Arnold 1975), farmers will usually
plant crops in a cycle and rely on irrigation systems.
It is important to note that the amount of rainfall is very much dependent
on the elevation of a given area. For example, during the rainy season the city of
Caraz (approx. 2250msl) receives intermittent rainfall and sunshine throughout
the day. The comunidad campesina of Hualcayán is located about 45 minutes
by car up the mountainside from Caraz, but there is about a 1,000 meter
difference in altitude between these two places. As a result, Hualcayán is
overcast for most the day, receiving much more rainfall than Caraz. While there
is a marked seasonality in terms of precipitation, the temperatures of the Callejón
de Huaylas generally do not fluctuate much throughout the year. However,
diurnal fluctuations in temperature occur, depending on the time of the day and
the altitude.
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4.1.2 Archaeological Background
The Callejón de Huaylas has a wealth of archaeological sites that

demonstrate a long period of occupation and cultural complexity throughout the
valley. Several preceramic sites have been documented in the area (see Lynch
1971). The best studied archaeologically is Guitarerro Cave (2,580msl), located
near the town of Mancos approximately 150m above the Santa River in the
Cordillera Negra (Lynch 1971, 1980; Lynch et al. 1985). Providing evidence for
how and when the peopling of the Andes occurred, Guitarrero Cave corroborates
the existence of two cultural complexes (Lynch 1980). Both cultural phases were
defined by the presence of myriad cultigens, flakes, scrapers, projectile points,
deer and other small game, as well as a complex vegetal fiber textile industry
(Adovasio and Lynch 1973; Jolie et al. 2011). Recent analysis of fiber materials
from Guitaerrero Cave by Jolie et al. (2011) has dated the initial occupation of
this site as being 2,000 years later than scholars previously thought, at
approximately 12,100–11,800 cal yr BP.
Public architecture was established by the Late Preceramic (ca. 2,5001,800 BCE) in highland Ancash (Burger 1992), with the earliest dates associated
with temple construction at the site of Huaricoto (2,796 BCE) in the Callejón de
Huaylas (Burger and Burger 1980) and at the site of La Galgada (2,820 BCE) in
the Tablachaca Valley, just north of the Callejón de Huaylas where the Santa
River turns west toward the ocean (Grieder et al. 1988). These two sites are
significant because they show evidence of the Kotosh Religious Tradition.
Named for its type-site of Kotosh in the Department of Huánuco, the Kotosh
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Religious Tradition is defined by a distinctive architectural style and evidence for
religious rituals. This architectural style includes small freestanding buildings
with central fire-pits that were either square with round corners or completely
rounded (Burger 1992). The interiors were plastered with light-colored clay and
often had a split-level, the upper portion of which was most likely used as a
bench. It is believed that this specific environment was created so as to carry out
ritual activities that included burning materials as offerings (Burger 1992).
Further, such chambers were often filled at specific intervals and built on top of
so as to create new but similar buildings on a higher level, often resulting in large
platform mounds. The realization of this pattern has led archaeologists to refer to
it as “temple entombment” (Burger 1992).
Significantly, it seems as though the Kotosh Religious Tradition may have
provided some inspiration for aspects of the architectural style and ritualistic
activities carried out at the site of Chavín de Huántar (Burger 2008). This
important Early Horizon (800 BCE – 1 CE) religious center is situated at
approximately 3,150msl in the Callejón de Conchuchos, a valley located just east
of the Cordillera Blanca that runs parallel to the Callejón de Huaylas. Well known
for having a wide sphere of influence throughout the central Andean region,
many scholars argue that Chavín de Huántar was a pilgrimage center with
architecture intended to host public religious ceremonies (Tello 1949; Lumbreras
1965; Burger 1992; Contreras 2011). Prehistoric stone plazas, platforms,
labyrinths and water canals have provided evidence that a variety of ritual
activities related to the Chavín religious cult were carried out at the site, including
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the use of psychotropic drugs like the hallucinogenic San Pedro cactus.
Followers of the Chavín cult would make a pilgrimage to the site so as to visit the
sacred oracle situated within one of the Chavín temples, a tall monolith now
referred to as the “Lanzón” (Burger 2008).
The Chavín influence is found in the Callejón de Huaylas as well as other
highland and coastal regions in the Andes, both through architectural remains as
well as iconography. Julio C. Tello (1943) was the first to describe the spread of
the Chavín style in the Andes, referring to it as the “Chavín megalithic culture”,
upon noticing connections among lithic sculptures in differing regions. Coastal
influences have been documented at sites such as Karwa (Cordy-Collins 1976).
Well-documented ties with Chavín have been documented in the highlands at
sites such as Kuntur Wasi (Onuki 1995) and Campanayuq Rumi (Matsumoto
2012). Despite the mounting evidence for Chavín’s seemingly widespread
effects in the Andes, there is an ongoing debate with regard to when the site of
Chavín de Huántar was associated with the Chavín religious cult. Richard
Burger (2008) maintains that the main religious area of Chavín de Huántar
thrived from approximately 900-200 BCE, while John Rick and colleagues affirm
that the date is much earlier, at about 1200-200 BCE (Rick et al. 2009). For the
purposes of this study, readers simply need to take away the idea that Chavín
had a wide sphere of interaction. This included the Callejón de Huaylas and the
site of Hualcayán, which I elaborate on in section 4.2.2.
The Early Intermediate Period (1-700AD; henceforth EIP) saw the rise of
the Recuay cultural tradition, which was situated principally in highland Ancash,
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with many archaeological sites in the Callejón de Huaylas (Lau 2011). Emerging
during a time in Andean prehistory often referred to as the “Regional
Development Period” (Lumbreras 1974), Recuay was one of many distinctive
cultural groups that developed a striking style of art. Also, this cultural group is
associated with the beginning of a new form of leadership that appeared in the
Andes during the EIP: elite power that emphasized lineage-based authority,
instead of theocratic-based authority like at Chavín de Huántar (Bria 2013).
There is also evidence that Recuay had frequent interaction with discrete coastal
societies (i.e. the Moche of the north coast of Peru). Recuay flourished during
the early centuries CE and many of their cultural traditions lasted through the
early phases of Wari expansion in the region, about 750 CE (Lau 2002, 2013).
The production of complex ceramic vessels often painted polychromatic in
a resist style with added hand-modeled decorative forms distinguish Recuay
peoples from other groups (Lau 2002). Another art form that characterizes
Recuay is their monolithic stone sculptures. Both of these media frequently
portrayed scenes of ancestors and local chiefs being venerated. Archaeologists
have found these elaborate materials in mortuary contexts, where it is believed
that chiefs were regularly worshipped. Recuay’s mortuary practices differed from
earlier periods, as tombs became more complex with multiple-chambers, likely
for burying several high-class individuals from a single lineage (Grieder 1978;
Lau 2013).
Alongside elaborate art forms existed large Recuay settlements that had
an emphasis on cooperative efforts and gatherings, such as monumental
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temples and irrigation systems, accompanied by communal feasting in ritual
contexts. Large nucleated settlements were widespread in the Recuay cultural
area, but George Lau argues that it would be premature to call them urban
centers (2011:12). Further, while there is evidence for revered wealthy elites and
a type of social hierarchy, less evidence exists for strong economic specialization
or class systems or that the Recuay ever merged into a single “state” entity (Lau
2011). The Recuay also participated in the development of a warfare culture that
seems to have emerged across the Andes during the EIP, as evidenced by many
fortified settlements and a material culture that highlighted warriors associated
with weaponry and trophies.
Less research has been carried out on the Middle and Late Horizon
(AD750-1534) periods of Andean prehistory in the Callejón de Huaylas. William
Isbell briefly conducted research at the Middle Horizon (henceforth MH) site of
Honcopampa (1991), situated in the Cordillera Blanca north of the city of Huaraz.
With its distinctive architecture and the presence of chullpas, a type of above
ground tomb used for group interment similar to mausoleums, Isbell believed that
Honcopampa was a small Wari city in the north-central highland region. While
there clearly is a Wari presence in some areas of the Callejón de Huaylas, it
remains unclear the ways in which the Wari interacted with local MH populations.
Many sites that were once utilized during the EIP also have evidence of local
Middle Horizon traditions, such as the site of Wilkawaín just outside of Huaraz.
These sites often have Wari emulated ceramics and other artifacts, but not
necessarily any clear signs of interaction with the Wari. Lau (2013) has argued
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that Wari utilized the Callejón de Huaylas as a trade route, building off of
established interaction spheres created during the EIP between Recuay and
Cajamarca highland groups. Late Intermediate Period (AD1000-1476) and Inca
cultural remains have also been found in the Callejón de Huaylas, although no
systematic investigation of these materials has been carried out to this date.
Before describing the specific context of Hualcayán, I would like to provide
some background on the Quechua concept of machays. Found across the
Andes and throughout highland Ancash, in this thesis the term machay is
understood as is an enclosed stone mortuary structure built beneath a boulder to
create a cave for the interment of multiple individuals (Ponte Rosario 2009; Lau
2008; Herrera 2008; Gerdau and Herrera 2010). Although machays have been
mentioned sporadically in the archaeological literature, few scholars have
described their contents or presented full details of what makes up a typical
machay burial in highland Ancash. In his article on Early Horizon rock
engravings in the Callejón de Huaylas, Ponte Rosario mentions that it was during
the colonial era when chroniclers first documented the Quechua concept of a
machay, describing it as a “rock shelter or cave suitable for ritual performances”
(2009:132). Describing the work of Terence Grieder (1978) and Mary Doyle
(1988), Jerry Moore mentions that, “machays were enclosed architectural or
natural spaces with purposefully small entrances, and with associated small
unroofed open areas” (1996:126).
In his discussion of community identity and sacred landscapes, Alexander
Herrera mentions the machays found at the site of Gallarpana in the Conchucos
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region of highland Ancash (2007). He discusses the transition from subterranean
tombs to above ground machay and chullpa mortuary structures (during the EIP
and MH), likely associated with the need to create visible monuments for the
ancestors on the landscape. Herrera also mentions that large areas are often
painted red above machay tombs found in the Cordillera Negra and the
Conchucos region, increasing their visibility. To date, this practice has not been
documented at Hualcayán.
As a ritual space utilized for ancestor veneration and ceremonial practices,
machays typically contain a variety of grave goods and offerings for interred
individuals, including ceramics, textiles, foodstuffs, and various types of
ornamentation. Furthermore, these spaces often have restricted access to the
burials, so as to regulate the social gathering and worship of the ancestors
(Moore 1996). Grieder’s (1978) work at the site of Pashash in highland Ancash
revealed many ornate and diverse grave goods, including intricately painted
Recuay effigy vessels, figurines, embellished ceramic and stone spindle whorls
and other weaving tools, metal jewelry, and stone accouterments. These objects
are evidence of an exceptional elite burial, however, given the Andean ritual
inherent in the construction of machays, it is likely that most mortuary practices
would have included some type of grave goods.
4.2 The Site of Hualcayán
4.2.1 Environmental Context
The archaeological complex of Hualcayán (W: 77°47'51" / S: 8°53'45") is
located in the comunidad campesina for which it is named, in the District of Santa
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Cruz, Province of Huaylas, Department of Ancash. Situated in the northern
portion of the Callejón de Huaylas, it is east of the Santa River in the Cordillera
Blanca at an elevation of 3,140msl. The nearest city is the capital of the
Province of Huaylas, Caraz. Hualcayán is located in the suni ecological zone.
Today, potatoes and tubers are a staple crop in the community, as well as habas,
or beans (Vicia faba), and wheat (Triticum sp.). The main area of the
contemporary community where people live is located on a plateau that abuts a
terraced hillside leading up to a glacial lagoon called Collicocha (4,625msl). The
community sits adjacent to the Parque Nacional Huascarán, which holds
Collicocha as well as the Nevado Huascarán and other impressive glaciers.
Hualcayán is closest to the Nevado Alpamayo (5,947msl), another mountain
peak of notable size in the Cordillera Blanca. Because it is in the suni ecological
zone, Hualcayán experiences heavy precipitation during the rainy season and is
dry during the Andean winter months.
Outskirts of the community on lower surrounding plateaus and hillsides
exist in the quechua zone. Many farmers that live in the main center of the
community have, chakras, or plots of land, in this area for growing maize and
other crops suitable for that specific climate and altitude. Today, the locals herd
sheep and cattle in the community and raise guinea pigs (Cavia porcellus) and
rabbits (Sylvilagus brasiliensis). Wild hummingbirds, lizards (Proctoporus sp.),
snakes (the Colubridae family) can often be found in Hualcayán and surrounding
terraces as well.
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4.2.2 Archaeological Background
Archaeological research at Hualcayán has been on going since 2009.

Although Hualcayán was previously documented on government maps as an
archaeological site, Rebecca E. Bria was the first researcher to visit and fully
document the site archaeologically in 2007 while carrying out regional survey in
the Province of Huaylas. Bria, who is the principal investigator of the Proyecto
de Investigación Arqueológico Regional Ancash (PIARA), alongside Peruvian codirectors Elizabeth Cruzado Carranza and Felipe Livora Castillo, have carried out
four excavation and lab field seasons (2009, 2011-2013) and a year of mapping
(2010) specifically at Hualcayán. This research has provided evidence for the
prehistoric occupation of Hualcayán from the Early Horizon to the Late
Intermediate Period (ca. 800 BCE – 1450 CE).
Hualcayán is divided into four sectors: A, B, C, and D (Figure 4.2). Sector
A, which the locals refer to as Perolcoto, holds the ceremonial center of the site.
This is made up of two platform mounds, a sunken circular plaza, and several
other smaller plazas surrounding the mounds. The landscape also has
agricultural terraces as well as several water canals, many of which the local
population still use today. There are also subterranean tombs that surround the
platform mounds at Perolcoto. Sector B is the residential area of the site, called
Panchocuchu, and is situated on top of a natural moraine. Panchocuchu has
remains from household contexts as well as chullpas. Sector C, or Ichic Tzapa,
is the cemetery portion of the site that covers a wide area of the mountainside
leading up to the glacial lagoon. Although both Perolcoto and Panchocuchu
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have mortuary contexts, Ichic Tzapa distinguishes itself because it holds over a
hundred tombs known as machays. These are above ground stone structures
with multiple chambers built beneath natural boulders on the landscape that are
used for burials. Ichic Tzapa is also heavily terraced and has water canals,
which are believed to be prehistoric (Bria et al. 2012). Finally, Sector D, a large
unnamed area, abuts sectors A and B and contains many agricultural terraces as
well as water canals.
Excavations began in Hualcayán with test pits at Perolcoto, specifically on
the ceremonial platform mounds. The 2010 field season focused on digitally
mapping the site with a total station. From 2011-2012, full-scale excavations
were carried out at Perolcoto as well as at four machays in Ichic Tzapa. In 2013,
less extensive excavations were carried out in Ichic Tzapa as well as
Panchucuchu. These three years of fieldwork totaled to 21 excavation units,
referred to as ‘operations’ (abbr. Op.). Sector D has only been surveyed and
mapped at this point in time. The textiles and cordage analyzed for this thesis
come from excavations of the four discrete tombs carried out in 2011 and 2012 at
Ichic Tzapa, including Op. 3, 8, 11, and 12.
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Figure 4.2. Map of Sectors A: Perolcoto, B: Panchocuchu, C: Ichic Tzapa, and D:
unnamed. The pink diamonds represent documented tombs (Map Courtesy of
Rebecca E. Bria).
It is important to note that Hualcayán, like many other sites in Peru, has
experienced extensive looting over the last 30-40 years. Unfortunately, this is an
endemic problem, as local huaqueros (looters) are still active at Hualcayán
today, particularly in the cemetery sector. A large looter’s trench cuts through
one of the platform mounds and all of the tombs that have been documented
through survey have been looted to some degree. The textiles analyzed in this
study make up what was left behind by huaqueros at the four tombs in Ichic
Tzapa. This issue presents some serious analytical hurdles in terms of
chronological control. However, as it will be shown in the following chapters,
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technical attribute analysis of the textile and cordage can provide an initial
recognition of the degree of homogeneity in the overall assemblage. These
results are interpreted as connected to continuity and change in production
practices.
Recent research at Hualcayán has indicated that there was a strong
cultural presence in the form of ceremonial activities and mortuary practices at
the site during the late Formative Period (ca. 800 CE) through the MH (ca. 750
CE). It appears as though the platform mounds at Perolcoto were originally
constructed as a following of the Kotosh Religious Tradition, as there are obvious
“temple entombment” phases as well as stone architecture that emulates the
Kotosh style. The transition from Kotosh Religious Tradition to that of Chavín
seems to have been drastic. PIARA has found evidence for a “decommissioning”
of Kotosh religious practices at the final level of the associated temple
construction. This was demonstrated through the apparent smashing of a
juvenile cranium that was then placed in one corner of a Perolcoto mound and
subsequently filled with Chavín related paraphernalia and refuse (Bria 2013).
Bria interprets this as the splintering off from Kotosh practices and the ensuing
embracement of the Chavín Religious Tradition. Several Chavín contexts were
constructed on top of Kotosh temple layers with deposits containing ash and fill
with many types of objects, particularly shallow bowls, containing Chavín
iconographic symbols (Bria 2013). This suggests that there was a high degree of
feasting and ritual activities associated with the Chavín cult.
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The Huarás cultural phase (ca. 200 BCE – 200 CE) follows the decline of

the Chavín Religious Tradition in highland Ancash. This is defined by a white-onred ceramic style that Joan Gero and George Lau argue is linked to the following
Recuay cultural tradition (Bria 2013). At Hualcayán, people seem to have
rejected the Chavín Religious Tradition as indicated through the disposal of
Chavín style ritual objects and a replacement with white-on-red style ceramics.
Importantly, the mounds at Perolcoto continued to be used during this time (Bria
2013:6). Despite this, with the onset of Recuay cultural practices, the mound was
abandoned and new ritual spheres, such as plazas, were constructed and
utilized. Indeed, Hualcayán provides an excellent example of the transition from
Early Horizon to the EIP, as seen through changes in forms of authority and ritual
practice.
Cultural and botanical remains provide evidence that feasting rituals
related to ancestor veneration occurred at several plazas as well as outside of
the subterranean tombs at Perolcoto. The transition from mound ritual practices
to plazas and tombs is synonymous with a shift in ideology revolving around
theocratic authority to that of lineage-based chiefs and ancestors. Importantly,
this period of construction of new plazas and tomb structures is the first time
people begin to distinguish themselves through kinship ties (Bria 2013).
However, Bria argues that the community-wide construction of terraces alongside
ritual plazas near water canal suggests a group effort to connect ritual practice
with food production.
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While PIARA has just begun to understand the cultural continuities and

changes occurring at Perolcoto less is known about the mortuary practices that
were carried out at Ichic Tzapa. Indeed, the present study is one of the first of
many that is helping to provide a more complete picture of what was going on at
Ichic Tzapa. As previously mentioned, I analyzed textiles from four discrete
tombs at Hualcayán. All of these are machay style tombs, however, they vary
drastically in architectural features. Figures 4.3-4.6 display the four tombs. Op.
12 is a monumental tomb that is much larger than the other three tombs.
Specifically, Op. 12 has been interpreted as a transitional mortuary structure,
displaying both machay and chullpa characteristics, making it the largest machay
documented at Hualcayán. However, size does not necessarily imply the
recovery of more textiles. For example, although Op. 11 is much larger in depth
than Op. 3, PIARA recovered very few woven artifacts from Op. 11, while over
half of the Hualcayán textile assemblage actually came from Op. 3.
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Figure 4.3. Operation 3: showing front entrance to tomb facing south.

	
  
Figure 4.4. Operation 8: showing front entrance of tomb facing west, with looter’s
entrance to the right of the doorway, facing south.	
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Figure 4.5. Operation 11: showing front entrance of tomb facing northeast, with
large looter’s entrance visible directly beneath the boulder.

	
  
Figure 4.6. Operation 12: large monumental tomb, showing front entrance facing
south.
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At Hualcayán, bioarchaeological analyses of the skeletal remains from the

four tombs are ongoing (e.g. Witt 2012; Pink 2013), but excavations and surface
collection have revealed that the tombs were in use from the EIP to the Middle
Horizon (ca. 1-1000 CE). Christine Pink’s dissertation on the effects of Wari
expansion on central highland populations of the Andes indicates that gene flow
between the individuals analyzed at Op. 3 at Hualcayán and individuals from the
Wari heartland was not high. As a result, if the Wari did in fact have a strong
presence in the north-central highlands and at Hualcayán, these activities did not
have an effect on population gene flow (Pink 2013:168). However, this
interpretation should be taken with caution since no radiometric dates have been
conducted at this point and the only dating of the tombs has been through
surface collection of diagnostic ceramics sherds (Figure 4.7). Other materials,
such as panpipes made in the Middle Horizon style from cane, suggest a Middle
Horizon use of the tombs.
It should also be noted that PIARA recovered many other artifacts, in
addition to ceramics and textiles, from the four tombs. These include textile
production implements such as spindle whorls, bone needles, and the pieces of
what appear to be the part of a small backstrap loom (Figure 4.8). Other
materials include metal tupu pin fragments that were likely used to fasten shawls
around an individual’s shoulders as well as botanical (e.g. maize) and faunal
remains (e.g. guinea pig).
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Figure 4.7. Middle Horizon style ceramic sherds, showing chevron and circle and
dot motifs (from Pink and Bria 2012).
	
  

Figure 4.8. Textile production implements: pieces of a backstrap loom, a wooden
spindle, and an unidentified tool. Yarn around spindle is Z-spun vegetal fiber.
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4.3 Summary
In this chapter, I reviewed environmental and archaeological background
information with regard to both the greater Callejón de Huaylas region as well as
Hualcayán. The site is situated in the north-central Andean highlands directly
next to the Cordillera Blanca mountain range. As described, the archaeological
complex of Hualcayán is a multiple-component site with an occupation period
that spanned the Early Horizon to the Late Intermediate Period. At this point,
research has focused on the ceremonial sector of the site, Perolcoto, and has
shown significant changes overtime with regard to ritual practice and the
organization of authority. The textile assemblage analyzed in this study was
recovered from the cemetery sector at Hualcayán, called Ichic Tzapa. PIARA
recovered these materials from four discrete machays, all of which were recently
looted at some point over the last four decades. At this point, we believe that the
tombs date sometime within a 1,000-year time span, during the EIP and Middle
Horizon.
In the next chapter, I describe the methodology employed for the analysis
of the Hualcayán textile assemblage. In the following chapters, I describe my
results and interpretations, which are aimed to answer my research question:
does a single assemblage of textiles from one site demonstrate homogenous
production?
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CHAPTER 5. METHODS
	
  
5.1 An Archaeological Approach to Textile Analysis
The present study utilizes archaeological perspectives rooted in social
theory so as to understand the broader cultural context in which textiles were
produced in prehispanic Hualcayán. As mentioned above, many studies of
textiles, particularly in the Andes, have utilized an art historical approach focused
on description, function, and style. This research has contributed to our
understanding of iconography, cosmology, as well as the boundaries of cultural
interaction (inferred through regional styles) in the Andes. However, such
studies often consider an artifact or group of artifacts in isolation without
connecting them to a broader archaeological context. A lack of contextualization
within a larger cultural system makes it difficult to properly understand the
individuals who produced a group of textiles and the meaning with which the
textiles were imbued during production and use.
In comparison to other artifact types such as lithics, ceramics, metal, and
glass, the amount of textiles obtained from archaeological excavations
represents a very small portion of material recovered. Of course this varies from
context to context, but there is a general trend in which textiles consistently
represent the smallest artifact class recovered from a given site. The inherently
fragile nature oftextiles means that they begin to deteriorate almost immediately
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following the completion of their production (Harris 2011). Light, climate, and
insects all present obstacles in the survival of textiles, which means that most
archaeological projects never come across fiber-perishable materials during
excavation. Despite this drawback, many studies have been carried out through
the analysis of spindle whorls and other production related tools, so as to discuss
the organization of production (eg. Alt 1999; Hendon 2006; McCafferty &
McCafferty 2008; Meyers 2013), household economy (e.g. Carpenter et al.
2012), gender (eg. Soffer et al. 2000; Brumfiel 2006), unified colonial resistance
(eg. Brumfiel 1996), and many other topics related to social organization,
technology, and the political economy. Additionally, in the case of the Old World,
historic texts are often used to derive information about the social aspects of
textiles.
An example of investigating the role of textiles and yarn in prehistory by
way of proxy evidence is the work of Stacie M. King (2011), who documented
thread production in Early Postclassic (ca. AD900-1200) household contexts in
Oaxaca, Mexico. She compares the frequency, density, and type of spindle
whorls found at the coastal site of Río Viejo with other documented cotton thread
production sites, and argues that spinning yarn at Río Viejo was an intensive
part-time household activity (S. King 2011:336). The amount of thread that could
have been produced with the frequency and density of whorls recovered at Río
Viejo exceeded the amount of yarn that would have been needed for single
household contexts, suggesting that cotton yarns were not only produced to meet
local needs, but also for exchange. Additionally, the unique type and uniformity
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of whorls found at Río Viejo also suggest that the thread produced there was
distinctive from that produced in other regions, which likely contributed to an
increasing value of this coastal yarn outside of the immediate region. King states
that while it is clear that thread production was an important household economic
activity, it also likely created important social bonds through production practices
(2011:337).
King’s work demonstrates how archaeologists can infer production rates
and types of yarn created through the analysis of related implements, in this case
spindle whorls, ultimately allowing a contextualization of household production
within the greater regional interaction sphere. As mentioned in Chapter 4,
ceramic spindle whorls have also been recovered from Hualcayán, in both
mortuary and ceremonial contexts in the raised platform mounds and plazas. At
this point, the connection between yarn production at the platform mounds
cannot be made with textiles deposited in tombs, due to the lack of chronological
control between the two areas of the site. However, we know that yarn
production was an activity being carried out at Hualcayán, and was likely
continued from the Early Intermediate Period (AD1-750) through the Middle
Horizon (AD750-1000), as evidenced by spindle whorls and a miniature backstrap loom found in mortuary contexts.
Impressions of textiles found on ceramic vessels also help researchers
make inferences about the social context of textiles in the past. For example, Jill
Minar (2001) conducted a study of cord impressions left on ceramic vessels
found throughout Georgia and north-central Florida during the Woodland period
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(AD1-1000). Arguing that the production and continuation of cultural elements
(and thus, social boundaries) occurs through knowledge transmission and
learning, Minar compared the final twists of cordage impressions on ceramics
associated with the Alachua people and with similar artifacts found in what
archaeologists believe to have been their sphere of interaction. Final twists of
cordage have been demonstrated to be relatively conservative within a specific
culture, making it ideal for interpreting cultural transmission and boundaries. This
means that the final spin or ply direction of yarns is consistently clock-wise or
counter clockwise within a specific cultural group during a particular period of
time. Ultimately, Minar argues that groups with shared learning experiences and
common origins are more likely to produce material culture that is relatively
uniform, while variability in the archaeological record could indicate that
individuals did not share a common origin or technological tradition (Minar 2001).
Assuming this, the regional distributions of cord-impressed pottery suggest a
relationship between the Alachua and individuals occupying central Georgia and
northeastern Florida. Using a learning theory perspective, Minar draws on
several lines of evidence so as to provide a basis for defining social boundaries
during the Woodland Period. These social boundaries are drawn by way of
inferred communities of practice that are materialized through uniform cordage
impressions on pottery.
While the above methods have proven successful for understanding the
role of textiles and cordage in archaeological investigations that lack adequate
preservation of perishable materials, this is not to say that there is a dearth of
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archaeological analysis of actual textiles themselves. Fortunately, some areas
of the world, such as the Peruvian desert coast or the peat bogs of Denmark, are
known for preserving the finely made textiles produced in those areas during
prehistory. Archaeologists often also find textile fragments in dry caves and
enclosed tombs, which provide protection from the natural elements that
contribute to textiles’ decay. It was under this rare circumstance that PIARA was
able to recover textiles and cordage from mortuary contexts at Hualcayán,
despite the humid environment of north-central highland Peru that normally
would prevent preservation.
Because of the rarity of finding textiles during archaeological
investigations, many scholars know little about textile analysis and the types of
questions that can be addressed through analysis. However, there are many
archaeologists working today to remedy this through the application of technical
attribute analysis of textile materials so as to answer important anthropological
questions (e.g. Clark 1993; Good 1999; Splitstoser 2009; Strand et al. 2010;
Tiballi 2010). Similar to ceramic analysis, the analysis of textiles can highlight
the technical production process of the fabric and what the related technical
choices meant in their specific social context. Integrated approaches that
examine the physical construction, color, iconography, and related
archaeological context shed light on a variety of social factors, such as changes
in economic or political environments. Junius B. Bird recognized the importance
of textile evidence and asserted that archaeologists should familiarize
themselves with textiles because of the wealth of information they can provide.
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When speaking about plain cloth from the north coast of Peru he wrote,
They give a surprising range of information about the people who made
them, probably more than can be derived from any other of the commonly
associated artifacts. From the fibers alone a fairly valid conclusion can be
reached as to whether wild or domesticated plants and animals were the
source. From the dyes of lack of dyes and mordants can be gauged the
degree of applied chemistry of a culture. From such a simple thing as the
direction of twist in spinning one may deduce broad regional relationship.
From certain features of construction it is possible to show where
mathematical calculations are involved. (1951:51-2)
At present, it seems as though textile analysis is being conducted with
more rigor in European traditions of archaeological practice (see Gillis and Nosch
2007; Gleba 2008; Burke 2010; Michel and Nosch 2010; Strand et al. 2010) than
in North American archaeological traditions. However, following Bird’s call to
action, researchers with archaeological training from all around the world have
been conducting thorough work on prehispanic textiles in the Andes. A recent
international Andean textile conference held at the Birkbeck University of London
entitled, “Textiles, Techne and Power in the Andes” (2012), attests to this
statement about the number of increasing scholars engaged with archaeological
textile analysis, particularly in the Andean region.
Cloth has been utilized to discuss status, ethnicity, and gender, as well as
its incorporation in religious and ceremonial practices. For example, Amy
Oakland Rodman (1992) conducted a study of textile styles found in a Tiwanaku
period (AD500-1000) cemetery in the San Pedro de Atacama desert of northern
Chile. Her analysis demonstrated two discrete tunic and headwear styles,
suggesting that two ethnic groups were buried in the cemetery. Rodman argues
that this demonstrates that a local population separate from Tiwanaku society
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maintained a strong ethnic identity for centuries, displayed through a distinctive
clothing style, even while coexisting with outside Tiwanaku elites (1992:336).
Ann Peters, another Andean archaeologist, looks at textile production
communities on the south coast of Peru within the greater context of the Paracas
Necropolis and Cavernas burial traditions. While the collection of textiles
recovered from mummy bundles found at both the Paracas Necropolis and
Cavernas cemeteries is extensive, Peters has gone above and beyond simple
descriptions of textile types and designs through the incorporation of a holistic
analysis of style, function, and technique. Her research argues for a model of
multiple, interacting producer communities that were likely associated with a
particular region but that also traveled so as to access coastal and highland
resources needed for textile production (Peters 2012:2). These multiple textile
traditions appear to have coexisted with relation to stylistic features of the
Paracas, Topara, and Nasca cultural spheres, which are defined by distinctive
diagnostic textile attributes. For example, the “broad line” embroidery style is a
signature of Paracas Necropolis textiles, which Peters hypothesizes as the result
of Topará interaction with Late Paracas peopes. Peters asserts that we should
not be surprised to find late Paracas, Topara, and proto-Nasca textile traditions
all together in one cemetery, as it is likely that mortuary ritual united a wide
sphere of social groups as an important aspect for the reproduction of power
relationships within these groups (2012:11). Both Peters’s and Rodman’s work
demonstrate the ways in which archaeologists can make inferences about social
groups and their interactions in prehistory.
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5.2 Technical Attribute Analysis
As it has been demonstrated above, a close inspection of textiles can
provide insight into larger cultural domains. Technical attribute analysis greatly
aids in this type of cultural examination and it has become common practice to
document the specific technical attributes of specimens. While textiles were
frequently ignored during the early to mid 20th century as a result of many
archaeologists’ unfamiliarity with fiber perishable materials, Irene Emery’s
monumental publication, The Primary Structures of Fabrics (1966), vastly
changed how researchers approach textiles. Her work acts as a reference guide
for characterizing the specific features of yarns and a variety of fabric structures,
ultimately providing a systematic textile terminology that is widely accepted and
in use among archaeological textile specialists today.
Emery’s descriptive classification of textile types utilizes a three-part
terminology: single element structures, structures with one set of elements, and
structures with two or more sets of elements (a detailed description of these and
other textile terms can be found in Appendix A). Here, the term “structure” refers
to the construction process of fabrics. An example of a single element structure
would be a cross-knit looped fabric, more commonly referred to as knitted, where
the construction of the fabric is drawn from a single yarn, or element, and built up
by repetitive rows of stitches. Oblique interlacing, or simple braiding, is an
example of a structure with one set of elements, where within a set of elements
trending in the same direction, each yarn passes over and under other yarns that
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cross its path (Emery 1966:62). Finally, structures with two or more sets of
elements are characterized as woven fabrics, wherein two sets of yarns, vertical
(warps) and horizontal (wefts), interlace during the process of weaving. The
present study relies on this classification for interpreting fabric structures
recovered at Hualcayán.
Documentation of yarn structure is also important for technical attribute
analysis. Yarn structure is a code that represents the various spins, twists, and
plies of which a single yarn or cord may be made up. A yarn is initially spun from
raw fiber, either counter-clockwise (S) or clockwise (Z), making a single-ply yarn.
In the Andes, this is done in a variety of ways, including manually with both
hands or on the thigh with one hand, through the aid of a simple stick that is used
to pull and manipulate fibers into a single long string, or by way of drop-spindle or
with a twirling stick and distaff. Single-ply yarns can be twisted, or plied, with
other yarns so as to create two or three-ply yarns (Figure 5.1). These yarns can
be combined again with other yarns, creating complex yarn structures that are
thick and durable. Recording this is important because it not only documents the
technical complexity of a yarn but also the production process involved in
creating the yarn.

	
  

	
  

67

Figure 5.1. "S" counter-clockwise and “Z” clockwise spin directions (drawing by
author).
So as to visually understand and compare yarn structures more
effectively, Jeffrey Splitstoser (2009) created a methodology for recording the
complexities of yarns, what he refers to as the “parenthetical notation”. His
system is based on mathematical notation, utilizing parentheses to bracket
differing structural stages of an individual yarn. For example, two counterclockwise spun yarns that are then plied together clockwise would be
documented as Z(2s). Splitstoser uses the concept of “orders” to discuss simple
yarns versus complex yarns, referred to as low and high order yarns. The
example of the Z(2s) yarn would be considered a low order yarn, because it only
contains two steps of production. An example of a higher order yarn would be
Z(4s(2z)), a yarn that is made up of four individual counter-clockwise twisted twoply clockwise spun yarns that were all plied together clockwise creating a four-ply
yarn. This example is the most complex yarn that has been documented at
Hualcayán to date, and following Spiltstoser’s methodology, would be considered
a “3rd-order yarn” (2009:2416).
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It is important to note that structurally speaking yarns and cordage are

essentially the same. Both consist of fibrous materials that are spun and/or
twisted to use in fabric structures or as ropes. In this thesis, there is a distinction
drawn between relatively thin spun and twisted cotton or camelid fiber yarns and
thickly plied or braided vegetal fiber cords. Not only are these constructions
distinctive in fiber, they are also distinctive in use, which I elaborate on in the
following chapter
5.3 Data Collection
In addition to using Emery’s (1966) classification system and Splitstoser’s
(2009) methodology for recording yarn structure, the present study recorded
several technical attributes of all sampled artifacts so as to document patterns of
variation and uniformity in the overall textile and cordage assemblage. As
previously mentioned (see Chapter 4), two seasons of excavations and surface
collection at the cemetery sector at Hualcayán, Ichic Tzapa, led to the recovery
of textiles and cordage analyzed in this thesis. In 2011, 864 textile and cordage
fragments were collected from two distinct tombs. In 2012, 581 more textile and
cordage fragments were recovered from two additional tombs, making a total of
1,445 fiber-perishable artifacts.
All artifacts were photographed with a Nikon D60 digital single reflex lens
camera and then categorized by fabric structure type when possible. However,
full technical attribute analysis was only conducted on a sample of 289
specimens. Of this sample, 214 fragments come from the 2011 assemblage,
while 75 fragments come from the 2012 assemblage. The sampling method for

	
  

	
  

69

the 2011 textile assemblage resulted in a combined stratified and random
sample. Because all artifacts were categorized into fabric structure types before
sampling, specimens were then selected from each type so as to properly
convey the range of textile and cordage types produced at Hualcayán, resulting
in 181 artifacts in a stratified sample. As an attempt to remove researcher bias
from this stratified sample, a 5% random sample (33 artifacts) was also analyzed.
In an ideal world, this same methodology would have been reproduced for the
2012 assemblage. However, time constraints did not permit this methodology to
be carried out to its full extent. As a result, 75 artifacts form a stratified sample of
the 2012 assemblage, and no random sample was undertaken.
I utilized a FileMaker Pro 12 database for collecting data on the textile and
cordage sample. This database was created as a part of the larger PIARA digital
database, developed by Rebecca Bria and Kathryn E. DeTore. The textile
database was adapted from data collection forms created by Jeffrey Splitstoser
(2009) for his dissertation on textiles from the south coast of Peru. This included
Weave Structure Type, Selvage Type, Supra-structure Type, and Fiber Type
forms (examples of these forms can be found in Appendix C). Classifications of
color were made using a Munsell Soil Color Book. Supra-structural elements
(i.e. stitches) and knots were documented when present. All technical attribute
measurements were recorded in metric.
5.3.1 Fiber
Fiber types were classified into one of three categories: cotton, camelid
hair, and unknown vegetal. In prehispanic Peru, cotton (Gossypium barbadense)
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was the most widely used vegetal fiber (Towle 1961). It appears in the
archaeological record during the late Preceramic (also known as the Cotton
Preceramic) at about 3,500BC (Doyon-Bernard 1990) when it was used for nets
and twined fabrics. Cotton is native to the Peruvian coast and was extensively
cultivated in river valleys as well as some arid areas. The level of sophistication
of cotton cultivation on the coast was so high that the crop was produced in a
range of natural colors, including dark browns and reds to whites (Vreeland 1993;
Boytner 2004).
The designation of ‘camelid hair’ refers to fibers coming from one of four
camelid species native to the Andes: llama (Lama glama), alpaca (Vicugna
pacos), vicuña (Vicugna vicugna), or guanaco (Lama guanicoe). The quality of
camelid hair varies greatly between species, from the super fine hair of alpacas
and vicuñas to the coarse hair of llamas. Despite this variation, it is difficult to
determine from which specific species archaeological fibers likely came.
However, it seems that coarser llama fibers were used for low quality textile
products, such as blankets, while finer alpaca hair was used for clothing (Tiballi
2005).
Finally, the ‘unknown vegetal’ designation was used for all coarse vegetal
fibers that were not cotton. Prehispanic Andean peoples used a variety of
vegetal fibers to make nets, baskets, cords, and twined matting. This includes
the bast fibers extracted from leaves and tree bark that are easy to spin into thick
cordage because of their long staple. Wild species pertaining to various
taxonomic families such as Agavaceae (e.g. maguey), Bromeliaceae
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(bromeliads) and Cyperaceae (sedges) have been documented in Andean
contexts as being used for cordage, matting, sandals, nets, and even plain cloth
(Towle 1961; Jolie et al. 2011). Without the aid of an archaeobotany specialist,
the vegetal fibers recorded at Hualcayán remain unclassified.
I identified fibers through the aid of a Dino-Lite Pro Digital Microscope AM413ZTA with a maximum magnification of 220x. While the preparation of
fractured fibers and their analysis with a Scanning Electron Microscope (SEM) is
preferred for drawing specific distinctions between fiber types at the species level
(see Angel and Jakes 1990), a magnification of at least 100x is sufficient for
accurate identification of archaeological fibers (Tiballi 2010; Tiballi and Katterman
2010). Vegetal fibers can be distinguished qualitatively based on superficial and
structural features, while cotton and camelid fibers sometimes are not as easily
distinguished with the naked eye.
Without microscopic aid cotton appears “fuzzy” and exhibits a dull sheen,
often producing cloth that is tighter and smoother than camelid based fabrics
(Tiballi 2010). In comparison, with the naked eye, camelid fiber exhibits a
lustrous sheen and a “wooly” or “fluffy” quality, while the fiber ends look kinky and
hair-like. Under the microscope cotton and camelid fibers display obvious
morphological differences (Figure 5.2). Tiballi explains these distinctions well in
her dissertation, stating, “Cotton fibers are twisted, a result of the hollow fiber
core, and in bisection they are flattened. Camelid wool is round in bisection, and
is a straight fiber with small gripping scales” (2010:45). The present study relied
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on the initial qualitative classification of fiber type, followed up with the additional
aid of the DinoLite digital microscope.

Figure 5.2. Example of cotton and camelid fibers plied together to make a
Z(3s(2z)) yarn. Camelid fibers are dyed blue, red, and yellow here, while the
cotton appears to be an undyed cream color.
5.3.2 Yarn and Vegetal Cordage
Technical analysis of yarn specimens included the documentation of color,
fiber type, final twist (S or Z), ply (single ply, two-ply, three-ply, and so on),
parenthetical notation, angle of twist, and diameter. This methodology was
utilized not only for individual yarns, but also for yarns that made up woven textile
fragments. In the case of vegetal cordage, the same attributes were recorded
when applicable. For example, braided cords did not have an angle of twist or
parenthetical notation documented because those attributes do not apply. Many
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of the above listed attributes can be viewed immediately with the naked eye.
However, measurements taken for the angle of twist and diameter of an
individual yarn were conducted with the aid of the software associated with the
digital microscope, called DinoXcope, which came equipped with tools for taking
angle and metric measurements.
As previously mentioned, the documentation of yarn structure
(parenthetical notation, final twist, and ply) is important for understanding the
production process of yarn. Recording the angle of twist of individual yarns is
also important for understanding production and the level of skill of the person
who spun the yarn (Figure 5.3). The angle of twist is representative of how
tightly or loosely a yarn was initially spun. Tiballi and Katterman (2010)
recommend grouping measurements into ranges, with the designation of ‘loose’
equal to 10° or less, ‘medium’ equal to 11-25°, and ‘tight’ equal to 26-45°. Yarns
that are spun so tightly that they bunch up upon themselves (greater than 45°)
are referred to as créped. As a result of the high level of accuracy of angle
measurements taken with DinoXcope software, exact angles of twist were
documented for yarns. When preservation and quality of the yarn permitted,
multiple angles were measured so as to calculate the average of measurements
to ensure an accurate representation of the angle of twist.
Diameter of yarns is also measured because it can sometimes be an indicator of
skill. The ability to spin thin yarn with a consistent diameter demonstrates a
certain level of expertise in spinning. When taking measurements for the
diameter of yarn, it is important to take multiple measurements of the yarn when
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possible, at the widest and most narrow points. This allows for a calculation of
the range of variability in a single yarn. Tiballi and Katterman note that yarns
with variation greater than 0.25mm could suggest an unskilled spinner, or
someone who perhaps was unconcerned with the quality of their product
(2010:12). Maximum, minimum, and average measurements of diameter were
recorded for this study.

Figure 5.3. Example of the angle of twist being measured on a two-ply yarn
(drawing by author).
5.3.3 Fabric
When analyzing entire fabric structures, initial measurements of length
and width of fragments were recorded. When the warps and wefts could be
accurately distinguished, measurements of length would run parallel to the
warps, and width parallel to the wefts. However, it is often the case in
archaeological textile analysis that warps and wefts cannot be properly identified.
This is because without the presence of a selvage, the finished edge of a fabric
where the warp or weft yarns turn back to form a new row, it is impossible to
accurately distinguish which set of perpendicular elements are the warps and
which are the wefts. Although many specimens at Hualcayán had selvages,
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many also did not. In that case, the measurements were arbitrarily designated
as ‘Direction A’ and ‘Direction B’.
The general fabric structure was identified as ‘Single Element Structure’,
‘Structure with One Set of Elements’, or ‘Structure with Two Sets of Elements’.
Depending on the general fabric structure, certain attributes would be recorded
(these can be seen in Appendix C, on the Weave-Structure Type Data Collection
Form). For structures with two sets of elements, thread counts were documented
by noting the number of wefts and warps per centimeter. Method of interlacing
was also documented, which refers to how many warps and wefts each element
crossed over and under when woven. As previously mentioned, all yarn
attributes were documented in fabric structures. When warps and wefts could be
distinguished, I documented the technical attributes for each set of elements.
I also identified the number of wefts and warps per shot, most of which were
either ‘single’ or ‘paired’. The density of woven structures was also documented
as ‘warp-faced’, ‘warp predominant’, ‘balanced’, ‘weft predominant’, or ‘weft
faced’. This refers to how evenly spaced wefts and warps were woven into the
structure. Balanced refers to equal spacing of warps and wefts, while weft faced
means that the wefts are woven and packed so closely together that they
conceal the warps entirely. Many tapestry weaves are weft faced because the
design elements are portrayed through the wefts while the warps simply act as a
structural element holding the fabric together. When tapestry weaves were
present, the type of tapestry was also recorded as ‘simple’, ‘double’, ‘dove-tailed’,
‘slit’, or ‘other’ (clarification of terms can be found in Appendix A).
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5.4 Summary
Archaeological textile analysis is a fruitful analytical method that can shed
light on a number of different anthropological questions. Even in environments
where perishable artifacts do not preserve, inferences about production can be
made if there is a presence of weaving implements or, perhaps in more rare
circumstances, by way of textile and cordage impressions on ceramics. The
present study relies on the direct technical attribute analysis of textiles and
cordage so as to make inferences about behavior and the nature of textile
production at Hualcayán. This approach allows for an understanding of the
uniformity of practice, or the degree of homogeneity present in textile production
techniques. Utilizing the above-described methodology, this thesis aims to
answer whether or not a single assemblage of textiles from one site
demonstrates homogenous production.
As mentioned in Chapter 3, if the textiles were produced in a single
community of practice, I would expect there to be a relatively high degree of
uniformity present in the overall textile assemblage. This would be manifested
through specific types of yarns being consistently utilized for particular fabrics.
For example, it could be that all tapestry weaves made by a specific group of
weavers would always be woven with clockwise wefts and counter-clockwise
warps. Additionally, if the same people who wove the textiles also spun the
yarns used for weaving, I would expect specific yarns to have certain attributes.
For example, warps should be more ‘hard-spun’ than wefts so that they are more
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durable and can withstand the tension of the weaving process (Splitstoser 2009).
This would only occur if individuals spinning the yarns knew the intended
purpose for the yarns, a topic that I discuss further in Chapter 6.
In the following chapter where I discuss my results (Chapter 6), I present
tables that query the data in several ways to as to look for patterns in production
practices with regard to specific types of fabrics or techniques. This includes
examining the textiles by tomb, so as to look for any patterns with regards to
variability. Further, deviations from a uniformity in practice materialized through
homogeneity in technical attributes could be indicative of spatial or temporal
disconnections between groups of weavers. These differences may be
representative of distinctive identities related to what it means to be a weaver.
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CHAPTER 6. RESULTS

This chapter will present an overview of the results from the analysis of
the fiber artifact sample (n=289) recovered at Hualcayán. The results are
outlined following the methodology described in Chapter 5, with a brief
description of design elements and special attention paid to technical attributes.
While a general review of the represented textile sample is provided, this chapter
will also look at specimens by tomb so as to better draw conclusions about the
potential of differing communities of weavers. This chapter is divided into several
sections that present the data by product type: yarn, cordage, single element
structures, structures with one set of elements, and structures with two sets of
elements. There is one additional section at the beginning, which touches on the
topic of raw material choice in the production process. This is examined through
a brief discussion of the frequency of certain fiber types present in the overall
sample from Hualcayán.
6.1 Raw Material Choice
As mentioned in Chapter 5, all textiles and cordage were classified into
three categories for fiber type: cotton (Gossypium barbendese), camelid, and
unknown vegetal. In some cases, structures with two sets of elements had
warps and wefts with differing fiber types, where one set of elements was cotton
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and the other was camelid. Table 6.1 lists all fiber product types included in the
sample collected at Hualcayán and are organized by the type of fiber used to
make each product. The majority of woven textiles (structures with two sets of
elements) were constructed with cotton fiber, at 65%, while only 15% were
constructed with camelid hair, 12% mixed camelid and cotton fiber, and 8%
vegetal.
In the following sections, I evaluate the degree of uniformity of cotton
yarns present in specific textile groups. Ethnographic studies of weaving
communities today suggest that when spinners make yarn, they generally have a
particular woven product in mind for that specific yarn being spun. This would
greatly affect certain attributes of the yarn, such as diameter and angle of twist.
For example, warp yarns are generally spun tighter to make them more durable
so that they can withstand the tension put on them during the weaving process
(Splitstoser 2009:387-388). If spinners at Hualcayán were producing the cotton
yarns, we might expect there to be a trend of warps being more tightly spun than
wefts. This is something I investigate later in this chapter.
It is important to note that camelid fiber was likely used more than the data
suggest. However, we cannot know this because modern grave robbers
probably took the more elaborate textiles made of fine camelid fiber. I imagine
that the tombs at Hualcayán would have contained many more decorated fabrics
than we recovered, simply because what we found were fragmentary items that
seem to have come from larger tapestries. Dyed yarn fragments that were
disarticulated from their original fabric construction were also found throughout
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the tombs, particularly Op. 3 and 12, suggesting that more elaborate textiles
were placed in the tombs than we were able to recover.
Vegetal fibers were used mostly for single element structures, such as
netting, as well as cordage (although there are a few examples of woven fabrics
that seem to have been made with vegetal fibers other than cotton). Individual
loose yarns were analyzed and each discrete yarn type was accounted for as
well. These specimens came from random sampling as well as a bunch of dyed
camelid yarns that were tied together and placed in one of the tombs (perhaps as
an offering?). Finally, it should be noted that the total products represented is not
equal to the artifact sample size of 287 because some specimens had multiple
structures present. For example, a group of cords were bound together by way of
twining to make up one artifact. However, two structures were accounted for in
cases like this. The cords were documented as “cordage” while the twining was
documented as a “structure with two sets of elements”.
Table 6.1 Products by Fiber Type.
Product
Loose
Yarns
Cordage
Single
Element
One
Set of
Elements
Two
Sets of
Elements

Cotton
14% n=1

Camelid
86% n=6

Mixed*
0%
n=0

Vegetal
0%
n=0

Total
n=7

0%
0%

n=0
n=0

0%
0%

0%
0%

n=0
n=0

100%
100%

n=54
n=27

n=54
n=27

0%

n=0

97% n=32

0%

n=0

3%

n=1

n=33

65% n=
110

15% n=26

12% n=20

8%

n=17

n=169

n=0
n=0

*Mixed = Combined camelid and cotton fiber yarns in one fabric type.
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As a part of evaluating fiber type frequencies at Hualcayán, I also looked

at the percentages of cotton, camelid, and vegetal fiber types for elements that
could be positively identified as warps or wefts (Table 6.2). Cotton appears to
have been used relatively equally for both warp and weft elements. Camelid hair
yarns were used slightly more frequently for weft elements, probably because
wefts are usually manipulated to make designs in tapestry weaves and camelid
hair holds dye better than cotton, making it preferable for colorful designs
incorporated into tapestries.
Table 6.2 Warp and Weft Yarns by Fiber Type.
Yarn Type
Warp
Weft
Unknown

Camelid
19%
n=24
29%
n=37
17%
n=14

Cotton
75%
n=97
66%
n=86
48%
n=39

Vegetal
6%
n=8
5%
n=7
35% n=28

Total
n=129
n=130
n=81

6.2 Yarn Production
Here, I present an overview of the data collected from individual yarn
specimens. This includes loose yarns that were analyzed as a part of random
sampling and from the yarn bunch “offering”, as well as yarns used for fabric
construction (including single element structures and structures with two sets of
elements). I provide a general summary of yarn structure types present in the
sample and also look at how these structure types are distributed across the
tombs at Hualcayán. It should be noted that only a few yarns were analyzed
from Op. 8 (n=8) and Op. 11 (n=4) because of the considerable looting of these
tombs, which left remaining fabric specimens and yarns exposed to the natural
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elements to decay. As a result, very few preserved fabrics were collected and
closely analyzed in these tombs. In the later sections that outline specific textile
structures and their attributes, I provide a more detailed analysis specific to the
individual yarns used for particular fabrics.
6.2.1 Yarn Structure
From the sample analyzed, only eight distinct yarn structure types are
present. Table 6.3 summarizes these findings and shows the percentage of
each yarn structure type. In general, there appears to be a clear preference for
a counter-clockwise (S) final twist. There are 141 counter-clockwise single-ply
yarns, compared to the 69 that were spun clockwise (Z). It should be noted that
there are only eight two-ply yarns that have a clockwise final twist, Z(2s),
compared to the 114 two-ply yarns that are S(2z). The four types of higher order
yarns present make up less than 3% of the overall sample, with n=9. Despite the
clear preference for a counter-clockwise (S) final twist, it is should be noted that
the higher order yarns all have a clockwise (Z) final twist. This could be
explained by the high frequency of S(2z) yarns that were already being made,
and then perhaps simply grouped and replied together to create more durable
two, and in some cases three, and four-ply yarns. When two yarns are doubled
back during the replying process, they have a natural tendency to twist in the
direction opposite of their last final twist. However, this idea does not explain the
high frequencies of both S and Z single-ply yarns.
A consideration of initial spin is also important because that is the first step
in yarn production. This paints a very different picture of spinning practices, with
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a lesser frequency of initial counter-clockwise S-spun yarns (n=157), in
comparison to the clockwise Z-spun yarns (n=183). In order to calculate these
numbers, I simply looked at the inner most S or Z within the parenthetical
notation and added up to the total S- and Z-spun yarns. For example, when
looking at the sample of S(2z) yarns, the initial spin for the yarns before being
plied was Z. Because there are 114 S(2z) yarns, this indicates that at least 114
yarns had initial Z-spin. Although these yarns are two-ply, suggesting two
discrete single-ply yarns, it is common practice to double a single-ply yarn back
on to itself to make a two-ply yarn, similar to the replying process mentioned
earlier.
Table 6.3 Percentages of Yarn Structure Types.
Yarn Structure Types
S
Z
S(2z)
Z(2s)
S(2s(2z))
Z(2s(2z))
Z(3s(2z))
Z(4s(2z))
Total

Count
141
69
114
8
1
5
1
1
n=340

%
41
20
33.5
2
>1
1.5
>1
>1
100%

Table 6.4 further dissects this data by summarizing the distribution of
these yarn structure types across the tombs. Due to the small samples sizes
from Op. 8 and 11, it is only possible at this time to compare the results from Op.
3 and 12. Again, there is a clear pattern at both tombs that suggest a preference
for counter-clockwise (S) final twist. At Op. 12, there is an overwhelming majority
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of a counter-clockwise final twist, with only 14 out of 114 specimens with a
clockwise (Z) final twist. At Op. 3, while the counter-clockwise final twist is less
pervasive, it still dominates, with 155 out of 214 specimens. So as to understand
the significance of this pattern, I ran a chi-square contingency test comparing the
yarn structure types found at Op. 3 and 12. The p-value for this test was 0.0058,
suggesting that it is statistically significant that there is a preference for a
counter-clockwise final twist.
When looking at initial spin, again, a different story is told. At Op. 3, there
are 130 yarns with an initial Z-spin and 90 with an initial S. At Op. 12, there is a
similar pattern, with 63 Z-spun and 51 S-spun yarns. These data do not suggest
any preference for an S or Z initial spin. This is an issue I will turn to later in the
following chapter.
Table 6.4 Distribution of Yarn Structure Types Across the Tombs
Yarn Structure
S
Z
S(2z)
Z(2s)
Z(2s(2z))
Z(3s(2z))
Z(4s(2z))
S(2s(2z))
Total

Op. 3
39%
25%
29.5
%
3%
2%
0.5%
0.5%
0.5%
n=214

n=84
n=53
n=63
n=6
n=5
n=1
n=1
n=1

Op. 8
62.5%
12.5%
12.5%

Op. 11
n=5 50% n=2
n=1 50% n=2
n=1 0%
n=0

Op. 12
44% n=50
11% n=13
44% n=50

12.5%
0%
0%
0%
0%
n=8

n=1
n=0
n=0
n=0
n=0

1%
n=1
0%
n=0
0%
n=0
0%
n=0
0%
n=0
n=114

0%
0%
0%
0%
0%
n=4

n=0
n=0
n=0
n=0
n=0

Due to the clear variability present in initial spin, I wanted to look at yarn
structure types by fiber type across the overall assemblage (Table 6.5). The
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majority of this variability is found in cotton yarns, while almost all camelid yarns
are S(2z), with a few exceptions. There is some variability in vegetal yarns as
well, however, there is a preference for S(2z) yarns.
Table 6.5. Frequency of yarn structures by fiber type.
Yarn
Structure
S
Z
S(2z)
Z(2s)
Z(2s(2z))
Z(3s(2z))
Z(4s(2z))
S(2s(2z))

Cotton

Camelid

Mixed*

Vegetal

Total

96%
97%
25%
63%
0%
0%
0%
0%

0%
3%
47%
0%
20%
100%
100%
100%

0%
0%
2%
0%
0%
0%
0%
0%

4%
0%
26%
37%
80%
0%
0%
0%

n=141
n=69
n=114
n=8
n=5
n=1
n=1
n=1

n=136
n=67
n=28
n=5
n=0
n=0
n=0
n=0

n=0
n=2
n=54
n=0
n=1
n=1
n=1
n=1

n=0
n=0
n=2
n=0
n=0
n=0
n=0
n=0

n=5
n=0
n=30
n=3
n=4
n=0
n=0
n=0

*Mixed: Combined cotton and camelid in a single yarn

So far, it has been demonstrated that there seems to be a preference for a
counter-clockwise final twist, alongside great heterogeneity in initial spin. In
order to understand why there is such a high degree of variability present in initial
spin, I looked at the frequencies of yarn structures within specific types of woven
fabrics, i.e. tapestry weaves versus plainweaves. The variability within woven
artifact types is discussed in later sections of this, where I describe all types of
structures with two sets of elements (Section 6.6).
Further, in light of the strong preference for a counter-clockwise (S) final
twist at Op. 3 and 12, I probed the data to better understand the degree of
uniformity present in other yarn attributes, namely yarn diameter and angle of
twist. In the following sections, I present the mean, range, standard deviation,
and coefficient of variance of these attributes of the specimens collected from
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Op. 3 and 12. This information was queried in several ways so as to best
interpret the data. Ply (low-order vs. high-order) and fiber type both have an
effect on the angle of twist and diameter of yarn (Splitstoser 2009). For this
reason, single-ply and two-ply yarns were evaluated separately. Similarly,
vegetal yarn was looked at independently of camelid and cotton, because this
fiber is generally more robust and difficult to twist together to create fine yarn.
The lower the standard deviation and coefficient of variance, the less variability is
present within the sample.
6.2.2 Yarn Diameter
Below, Tables 6.6 and 6.7 provide a summary of the data sets from Op. 3
and 12. The means and standard deviations for both cotton and camelid yarns
are relatively similar in Op. 3 (Table 6.6), which suggest similar spinning patterns
for the two fiber types. For example, when looking at single-ply yarns, cotton has
a mean of 0.379 mm, while camelid has 0.354 mm. This similarity is consistent
when comparing standard deviations, as demonstrated through the coefficient of
variation (CV). This suggests that both cotton and camelid fibers were being
spun and plied into relatively fine (thin; less than 1.0 mm in diameter) yarns for
burial cloth. Vegetal fibers are usually quite robust and course, which explains
why the means for vegetal specimens are much bigger, at 1.111 for single-ply
and 1.68 for two-ply.
When looking at Table 6.7, a similar pattern exists at Op. 12 to that of Op.
3. Cotton and camelid yarns have similar means and standard deviations,
suggesting a similarity in the fineness of yarns being produced. The sample of
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vegetal yarns is much smaller at Op. 12. However, these results are similar to
that of Op. 3. In the cases where sample sizes were big enough and normally
distributed, I ran an independent/two-sample t-test to see if the samples from Op.
3 and 12 came from the same population (display homogeneity). First, I was
able to compare single-ply cotton yarns, which resulted in a statistically
significant value of 0.033. Indeed, this suggests that single-ply cotton yarns from
Op. 3 and 12 are heterogeneous in terms of thickness. I ran the same test for
two-ply camelid yarns, which resulted in a value of 0.231, which is not considered
to be statistically significant. This would imply that two-ply camelid yarns from
Op. 3 and 12 are relatively homogenous.
Table 6.6. Op. 3 Yarn Diameter by fiber type and ply.
Material
Cotton
Camelid
Vegetal
Cotton
Camelid
Vegetal

	
  

Ply
1
1
1
2
2
2

Sample (n=)
116
9
2
14
22
32

Mean (mm)
0.379
0.354
1.111
0.573
0.592
1.68

Range
0.249-0.568
0.261-0.44
0.872-1.35
0.411-0.837
0.337-0.905
0.708-3.99

St. Dev.
0.065
0.061
0.338
0.134
0.144
0.528

CV
0.172
0.172
0.304
0.226
0.243
0.314
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Table 6.7. Op 12. Yarn Diameter by fiber type and ply.
Material

Ply

Mean
(mm)
0.408
1.829
0.6927
0.694
0.566

Range

St. Dev.

CV

1
1
1
2
2
2

Sample
(n=)
59
0
2
11
34
2

Cotton
Camelid
Vegetal
Cotton
Camelid
Camelid
& Cotton
Vegetal

0.217-0.826
1.376-2.283
0.427-1.135
0.392-1.307
0.536-0.596

0.117
0.641
0.255
0.381
0.0424

0.288
0.350
0.268
0.549
0.075

2

3

1.417

1.002-1.893

0.448

0.316

6.2.3 Yarn Angle of Twist
Twist is an important aspect of the yarn production process because it is
this final step that coheres the fibers together to create a single yarn. Angle of
twist measures the degree of twist or spin in a yarn, and allows us to understand
how “hard” or “soft” a yarn was spun. Spinning “hard” means that the individual
spun the yarn with a very tight twist, while “soft” spinning means that the twist is
loose. The tighter the yarn, the stronger it is, unless the twisting is so tight that it
results in damaging the fibers, which can lead to breakage (Splitstoser 2009).
Making sure yarns are especially strong is desired for single-ply yarns, as these
yarns tend to be relatively weak because they do not have the extra support that
a multiple-ply yarn would have. For example, we should expect two-ply yarns to
have a lower angle of twist than single-ply, because two-ply yarns have a
structure that makes them inherently more durable. Thus, spinning hard is not
necessary to create strong two-ply yarns, while in contrast single-ply yarns would
need that extra tightness to be durable. This idea can be seen in the data sets
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below from Op. 3 and Op. 12 (Table 6.8 and 6.9). With the exception of two-ply
cotton yarns, there is a trend toward higher means for the angle of twist of singleply yarns, while the means of two-ply yarns tends to be about 10 degrees lower.
Again, for instances in which the sample sizes were big enough and
normally distributed, I ran an independent/two-sample t-test to see if the samples
from Op. 3 and 12 were significantly different. I looked at the angle of twist for
single-ply cotton yarns, and the results suggested that they were not significantly
distinct (p=0.151). Although this value is not statistically significant, it is still
relatively low, which could suggest heterogeneity between the two samples. I
conducted another t-test for two-ply camelid yarns at Op. 3 and 12, and the
results suggested that they were not significantly different (p=0.630). This
suggests a high degree of uniformity in angle of twist for camelid two-ply yarns
between the two tombs.
Table 6.8. Op. 3 Angle of twist by fiber type and ply.

	
  

Material

Ply

Cotton
Camelid
Vegetal
Cotton
Camelid
Vegetal

1
1
1
2
2
2

Sample
(n=)
114
9
2
13
19
29

Mean (°)

Range (°)

St. Dev.

CV

40.5
39.25
40
38.7
29.96
29.83

28.6-52.62
33.9-48.64
36-46.1
28.54-45.64
22.12-41.94
22.86-44.18

5.179
4.876
7.07
5.429
5.486
7.07

0.128
0.124
0.176
0.140
0.183
0.237
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Table 6.9. Op. 12 Angle of twist by fiber type and ply.
Material

Ply

Mean (°) Range (°)

1

Sample
(n=)
59

Cotton
Camelid
Vegetal
Cotton

1
1
2

0
2
11

40
35.04

Camelid

2

34

28.85

Camelid
&
Cotto
n
Vegetal

2

2

26.58

2

3

38.33

39.37

29.3251.34
34-44
26.1543.27
20.6641.48
25.6427.52
35-45

St.
Dev.
4.683

CV

7.071
7.99

0.177
0.228

5.688

0.197

1.329

0.05

5.773

0.151

0.112

6.3 Cordage
In discussing cordage, I am referring to the unidentifiable vegetal fiber
ropes that appear to have been used for binding deceased individuals when
preparing mortuary bundles for interment in the tombs. This is demonstrated not
only by the ubiquity of cordage and associated fibers across the four tombs, but
also the remains of an intact mummified individual with cordage still loosely
wrapped around the body (Figure 6.1). The creation of mortuary bundles that
consisted of several layers of fabric and cordage was a relatively common burial
practice in the prehispanic Andes. For example, there are the famous mortuary
bundles from the Wari Kayan cemetery on the Paracas Peninsula, dated to the
Early Horizon (800 BCE-1 CE), that were made up of several layers of fabrics
and grave goods such as foodstuffs, raw materials, and differing types of
ornamentation (Tello and Mejía Xesspe 1979). Other examples have been found
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associated in Tiwanaku, Wari, Chancay, and Inca cultural contexts. Importantly,
these bundles differ vastly across time and space in the Andes. Unfortunately,
no undisturbed mortuary bundles at Hualcayán have been recovered to date.
However, it seems clear that vegetal cordage was an important element in
mortuary bundles.
Here, I present the results from a relatively small random sample of
cordage. The majority of cordage was collected from Op. 3 and 11, so the
sample represented here is from those two tombs. A total of 47 cordage
fragments were analyzed, representing six different cordage types. Table 6.10
provides a summary of the percentage of cordage types present at Op. 3 and 11.
Three and four-ply braids also make up a large percentage of the sample, at 20
out of 47. This is perhaps because braided cordage would have been stronger
and more suitable for securing mortuary bundles. Also, Op. 11 is the only tomb
where unbraided 3-ply cordage was recovered. Although the sample is
somewhat small, it is interesting to see that a clockwise final twist (Z) seems to
be favored over a counter-clockwise (S) final twist. This is the opposite of the
yarns that were analyzed. While this representation is intriguing, it is important to
note that all of the cordage analyzed was fragmentary as a result of looting. It is
likely that the original vegetal rope used for binding deceased individuals was
much longer than the fragments recovered, which means that many of these
samples could have belonged to a single long cord used for mortuary bundles.
It is interesting to compare the cordage types with the yarn types and
consider why there is variability between the two artifacts classes. Distinct
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production processes required for camelid and cotton yarns versus vegetal
cordage may explain the difference in final twist. Camelid and cotton fibers
probably would have been spun with the aid of a spindle and weighted whorl for
more efficient production, while twisting the fibers together by hand would have
been the only option for creating thick vegetal cordage. Depending on the length
and diameter, cordage may have been produced by pairs of individuals, while
spinning is a one-person activity that is learned through imitation. These
dissimilarities in production may have contributed to the distinction in final twist
between yarns and cordage.
In general, the thickness, or diameter, of cordage was variable. Ply did
not necessarily contribute to this, as the thickest cord analyzed was 15.22 mm
and was two-ply. This is almost double the thickest three-ply cord, which was
8.66 mm. This variability likely has to do with the desired durability of the rope
being made. Some cordage probably would have been made with a higher
degree of durability so as to best secure a mortuary bundle. Three-ply or braided
cords are inherently more durable than two-ply, so in order to make a two-ply
cord stronger, more fiber would have been used for the cord.
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Figure 6.1. Close up of an individual’s legs with attached two-ply cordage.
Table 6.10 Cordage types by tomb.
Tomb

S(2z)

Z(2s)

S(3z)

Z(3s)

Op. 3

13.33%
(n=4)
6%
(n=1)

23.33%
(n=7)
35%
(n=6)

0%

0%

6%
(n=1)

47%
(n=8)

Op. 11

4-ply
Braid
23.33%
(n=7)
0%

3-ply
Braid
40%
(n=12)
6%
(n=1)

Total
n=30
n=17

6.4. Single Element Structures
At Hualcayán, single element fabric constructions consist mainly of nets
and bags. The sample presented here is made up of 26 specimens and all are
made of an unidentified vegetal fiber. I have identified four distinct single
element structure types, which are summarized by tomb in Table 6.11. We
recovered these specimens from all tombs except Op. 11. We found “simple
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linking” and “loop and twist” specimens across the three tombs, while “crochet”
and “link and twist” were found only at Op. 3 and Op. 12, respectively (See
Appendix A for full definitions of these fabric structures). Figure 6.2 is an
example of simple linked bag that we recovered from Op. 12. In looking at the
single element fabric structures as a whole, it is worth noting that the spiral
direction of the linked or looped elements was always Z. By spiral direction, I am
referring to the orientation of the linked structure when the vegetal fiber yarns
were use for construction the fabric, not the individual twist of the yarns
themselves. While it will be shown that there is some variability in the production
of yarn that was used for making single element structures, the uniform spiral
direction could be indicative of a shared practice in the construction of nets and
bags.
Table 6.11 Single element constructions by tomb.
Tomb
Op.3
Op. 8
Op. 11
Op. 12

	
  

Crochet
65% (n=11)
0%
0%
0%

Simple Linking
29% (n=5)
75% (n=3)
0%
20% (n=1)

Link & Twist
0%
0%
0%
40% (n=2)

Loop & Twist
6% (n=1)
25% (n=1)
0%
40% (n=2)

Total
n=17
n=4
n=0
n=5
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Figure. 6.2. Simple linked bag made of vegetal fiber from Op. 12.

So as to better understand the variability specific to this class of artifacts, I
looked at the frequencies of differing yarn structures as well the angle of twist
and diameter of yarns. Below, Table 6.12 demonstrates the yarn structure types
by tomb and product. The preference for a counter-clockwise final twist is
dominant, although there are three examples of a clockwise final twist, Z(2s).
This type of yarn only presents itself in simple linked nets, while all other
specimens have a counter-clockwise final twist, whether the structure is single,
S, or two-ply, S(2z). In looking at the uniformity of yarn structure, 69% (n=18) of
the sample is made of yarns that are S(2z).
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Table 6.12. Yarn structure by product and tomb.
Tomb
Op. 3

Product
Crochet
Simple
Linking
Loop &
Twist
Op. 8
Simple
Linking
Loop &
Twist
Op. 12 Simple
Linking
Link &
Twist
Loop &
Twist
Total

S
0%
n=0
20% n=1

Z
0%
0%

n=0
n=0

S(2z)
61% n=11
11% n=2

Z(2s)
0%
66.66%

n=0
n=2

0%

n=0

0%

n=0

5.5%

n=1

0%

n=0

20% n=1

0%

n=0

5.5%

n=1

33.33%

n=1

20% n=1

0%

n=0

0%

n=0

0%

n=0

0%

n=0

0%

n=0

5.5%

n=1

0%

n=0

40% n=2

0%

n=0

0%

n=0

0%

n=0

0%

0%

n=0

11%

n=2

0%

n=0

n=0

n=5

n=0

n=18

n=3

Table 6.13. Angle of twist for yarns in single element structures.
Yarn
Structure

Sample
(n=)

Mean (°) Range (°)

S
S(2z)
Z(2s)

6
18
3

40
31.11
38.33

35-45
26-55
34-44

St.

CV
Dev
.
5.47
0.136
9.16
0.294
5.77
0.15

Tables 6.13 and 6.14 summarize the descriptive statistics for the angle of
twist and diameter of the vegetal yarns used for the single element structures
presented in this section. In looking at the angle of twists for all yarns, on
average they are between 31-40 degrees, which it considered to be a “tight” final
twist. However, there is considerable variability, as the range for the S(2z) yarns
is 30 degrees with a coefficient of variation at 0.294. Interestingly, the average
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diameter between the single-ply and two-ply yarns is relatively similar, at 1.29
and 1.95 mm (with the exception of the three Z(2s) yarns that are much thicker).
This indicates that the same level of durability was desired for these yarns, as the
diameter is the same despite ply.
Table 6.14 Diameter of yarns in single element structures.
Yarn
Structure
S
S(2z)
Z(2s)

Sample
(n=)
6
18
3

Mean (mm)

Range (mm)

St. Dev.

CV

1.29
1.85
3.59

0.416-2.283
1.002-2.611
1.115-5.68

0.626
0.354
2.307

0.485
0.19
0.641

6.5 Structures with One Set of Elements
The artifacts presented in this section can be divided into two classes.
The first is a group of dyed and braided camelid cordage fragments (Figure 6.3).
I chose specifically to not include these in the cordage section, because I believe
that the production process of these braided cords was very different from the
vegetal cordage presented earlier in this chapter. These small cords appear to
be flat four-strand braids, classified as “oblique interlacing”, a structure with one
set of elements. Emery defines oblique interlacing as a, “flat over-and-under
interworking, the nature and order of which is frequently the same as that of
interwoven warp and wefts elements, but which is clearly distinguished by the
oblique crossings of the elements and their common directional trend” (1964:60).
I found several of these small braided camelid cords at all four tombs
(n=42), the majority of which come from Op. 3 (n=29). The specimens always
have yarns that are dyed red, along with either blue or yellow yarns interlaced
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into the structure. These objects are small and fragile, with an average diameter
of 2.55 mm, leading me to believe that they were not used as rope. Rather, I
would argue that these are likely tassels that would have been braided with the
remaining warp yarns at the end of a woven textile, creating a type of fringe.
Although oblique interlacing was often used in the prehispanic production of
cords used for slings (see d’Harcourt 1962), I do not think these objects were
durable enough for such a function. However, their function as tassels on a
textile fringe can be debated. Figure 6.3 demonstrates a group of these braided
cords recovered from Op. 12, which suggests that perhaps these fragments were
not simply tassels that fell off of a woven textile, as some of the fragments are
quite long. While the function of these artifacts remains unclear, their presence
at all four tombs is noteworthy.

	
  
Figure 6.3. Braided cordage fragments made with dyed camelid yarns.
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The second artifact class, of which there is only one example, are two
fragments from what appears to be a vegetal fiber mat (Figure 6.4). In his
important text on basketry analysis, James Adovasio (1977) states that the only
real difference between “basketry” and “matting” is that the former is threedimensional, usually used as a container, while the latter is two-dimensional, or
flat. Judging from the relative flatness of these fragments, I think that these
fragments were part of a mat, perhaps used as a placemat for mortuary bundles.
Adovasio classifies this type of mat as “plaited”, which by definition, is the same
as “oblique interlacing”. This specific specimen is a “simple plaited” 1/1 interval
mat, with a 90° “self selvage”. A self selvage, or finished edge, is created by
“folding the terminal plaited elements back at a angle and replaiting them into the
body of the specimen” (Adovasio 1977:112). This example comes from Op. 8,
and there are no other examples like this that have been recovered from
Hualcayán to date.
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Figure 6.4. Vegetal fiber matting/basket fragments.
6.6 Structures with Two Sets of Elements
Here, I present the data from woven fabric structures, i.e. textiles. I
provide an overview of the textile groups by structure. Yarn attributes and fabric
densities are described relative to each fabric type. Design elements, selvage
types, and supra-structural elements (i.e. stitches) are discussed where
applicable.
As it can be seen in Table 6.15, the two most common types of
fabrics represented are basket weave and plainweave textiles, making up a total
of 76% of the overall sample (n=168). In this study, the term “basket weave”
denotes textiles with paired warps that traverse paired wefts (2/2), while
plainweave simply refers to single wefts that traverse single warps (1/1). Also,
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the term “semi-basket weave” indicates textiles that have single warps with
paired wefts (1/2), or paired warps with single wefts (2/1). The “patterned
plainweave” refers to a specific group of non-tapestry textiles that have weft
stripes, and in some cases also have splotches of red dye with random resist dye
circles. I elaborate on the patterned plainweaves as well as the tapestries and
other design motifs in the sections below.
Table 6.16 presents the distribution of woven textile types by tomb. All of
the textile categories are represented at Op. 3, while all except for one is
represented at Op. 12. As mentioned earlier, the degree of looting at the other
tombs prohibited the recovery of many woven fabric structures at Op. 8 and 11.
Op. 12, which is the monumental, multi-chamber tomb, yielded the most
decorated tapestry fragments, at 12 specimens. Although Op. 3 also yielded
tapestries, all except for one were in poor condition, making it difficult to
reconstruct iconographic and design motifs. The specimens recovered from Op.
12, although also fragmentary, were in much better condition.
Table 6.15. Frequency of woven fabrics by type.
Structure
Basket Weave (2/2)
Plainweave (1/1)
Semi-basket Weave (1/2) (2/1)
Patterned Plainweave
Slit Tapestry
Dove-Tail Tapestry
Slit and Dove-Tail Tapestry (Mixed)
Total

	
  

Count
68
59
17
8
6
9
1
n=168

%
41
35
10
5
3.5
5
0.5
100%
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Table 6.16. Distribution of woven textile types by tomb.
Product
Basket Weave

Op. 3
48%
(n=54)
Plainweave
39%
(n=44)
Semi-basket
2%
Weave
(n=2)
Patterned
6%
Plainweave
(n=7)
Slit Tapestry
1%
(n=1)
Dove-tail Tapestry 3%
(n=3)
Slit and Dove-Tail 1%
Tapestry (Mixed)
(n=1)
Total
n=112

Op. 8
100%
(n=3)
0%

Op. 11
0%

Op. 12
21.5% (n=11)

0%

29% (n=15)

0%

25.5% (n=13)

0%

100%
(n=2)
0%

0%

0%

10% (n=5)

0%

0%

12% (n=6)

0%

0%

0%

n=3

n=2

n=51

2% (n=1)

The first four textile types listed seem to have been used for wrapping
deceased individuals as a part of mortuary practice. Many of the basket weave
and plainweave cloths show stains from what was likely the result of human
decomposition. These fabrics are also the largest, many of which consist of
multiple fabric webs that were sewn together with a “whipping” stitch to create a
longer fabric, probably for creating mortuary bundles. Plain, undecorated fabrics
such as plainweaves, basket weaves, and semi-basket weaves are the only
examples that have supra-structural elements at Hualcayán (with the exception
of striped fabrics that have been sewn together to create bags). Almost all
whipping stitches were sewn in a Z-slant direction, with two out of 37 specimens
deviating from this norm. Figure 6.5 demonstrates a semi-basket weave textile
that has a whipping stitch conjoining two separate fabric webs. This specimen
also has with a vegetal cord securing the top of what likely served as the outer
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fabric of a mortuary bundle. Basket weaves, plainweaves, and semi-basket
weaves were all made of undyed cotton fiber.

	
  
Figure 6.5. Semi-basket weave fabric recovered from Op. 12.
6.6.1 Basket Weave
Basket weaves were found at all tombs with the exception of Op. 11.
Although basket weaves always had single-ply cotton yarns, there was a high
degree of variability in the final twist of yarns. Table 6.17 presents this data
below by tomb and also compares the frequency of final twist type by warp yarns
and weft yarns. Again, although there is a preference for a counter-clockwise
final twist, approximately 1/3 of the yarns have a clockwise spin. There does not
appear to be any pattern related to warp or weft or by tomb. Table 6.18 displays
the descriptive statistics for all yarn data for basket weaves for both diameter and
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angle of twist. The yarns utilized for basket weaves were quite fine, with an
average diameter of 0.402 mm. They were also spun tightly, with an average
angle of twist at 40.36 degrees. There seems to have been more variability in
diameter than angle of twist than, as shown by the coefficient of variation values
of 0.213 for diameter and 0.113 for angle of twist.
Table 6.17 Basket weave final twist counts by warp and weft.
Tomb
Op. 3

Op. 8

Op. 12

Element
Warp
Weft
Indeterminate
Warp
Weft
Indeterminate
Warp
Weft
Indeterminate
Total

S
23
22
13
0
0
3
6
5
0
n=72

Z
8
7
11
0
0
1
5
5
0
n=37

Table 6.18. Diameter and angle of twist for all basket weave yarns.
Attribute

Mean

Range

Diameter

0.402 mm

0.26-0.70 mm 0.087

0.213

29.88-56.53°

0.113

Angle of Twist 40.36°

St. Dev.

4.587

CV

So as to better understand the variability in yarn diameter and angle of
twist for warps and wefts between the tombs, I further dissected the data and
calculated the descriptive statistics for these yarns (Table 6.19). Even when the
data is split up by warp and weft, the values for each descriptive statistic are
about the same as they were when they were calculated for warps and wefts
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together. This suggests that warps were not necessary spun more tightly than
wefts, as can be seen by the mean of 39.94 degrees for warps and 41.7 degrees
for wefts, with coefficient of variation values at 0.106 and 0.129, respectively.
Table 6.19 Diameter and angle of twist by warp and weft in basket weaves.
Element
Warp
(n=40)
Weft
(n=40)

Attribute
Diameter
Angle of Twist
Diameter
Angle of Twist

Mean
0.401 mm
39.94°
0.405 mm
41.7°

Range
0.27-.69 mm
29.88-47.03°
0.26-0.70 mm
32.98-56.53°

St. Dev.
0.088
4.244
0.101
5.417

CV
0.219
0.106
0.249
0.129

In analyzing the overall structure of basket weaves, I found that 10 out of
40 specimens with identifiable warps and wefts exhibited a “balanced” weave
density, while 30 were “warp predominant”. Due to the nature of setting up a
loom for weaving, which requires measuring out the warps so that the fabric can
be the desired size, textiles can only be warp predominant if the weaver preplans
for the fabric to be that way. This is because the warps are set into their fixed
position on the loom before weaving even begins, during a process called
“warping”. During this procedure, certain attributes of the fabric are decided,
such as the number of yarns per warp (e.g. single, paired), if reinforcements are
desired for a more stable weft selvage (e.g. placing thicker warps near the edges
or packing them closer together to provide more support), as well as any design
elements, such as colored warp stripes. Similarly, creating a balanced fabric
would also require a bit of preplanning, as the warps would need to be spaced
out evenly when setting up the loom to weave.
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All selvages present on the textile fragments were “simple” selvages,

where the wefts or warps turn back at the edge of the cloth. In some cases, warp
selvages had “heading cords”. These are the yarns used to attach warps to the
loom bars after the warping process. While the warp yarns can be directly
attached to the loom, heading cords take the stress off the warps and ultimately
help to reinforces the warp selvages. Usually, heavier yarns are used as
heading cords, however, at Hualcayán this is not the case. Regular single-ply
yarns were used for heading cords, which were grouped together up to 6 or 7
yarns per heading cord shot. This would have provided strength to the edges of
the textile during the weaving process and throughout its use-life. Additionally,
some of the weft selvages display “warp packing”. This is another technique
used to stabilize the edges of a textile, which entails packing the warps closer
together where the weft selvage will be formed.
Some of the basket weaves exhibit a subtle, undyed design motif, created
by a “float weave” technique. This is when the warp or weft yarn “floats” over
multiple elements during the weaving process, which can result in a subtle
pattern, such as a twill weave. Eleven of the basket weave specimens in this
sample display a float weave pattern. These were created with warp yarns that
floated over the wefts, creating subtle stripes in the fabric. Often, these warp
float designs are paired with darker colored cotton warps to create another subtle
striped effect. Figure 6.6 displays a close up of a basket weave with float
designs and warp stripes as well as the simple weft selvage that can be seen on
the left side of the photograph.
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Figure 6.6. Basket weave with float weave design and simple weft selvage on
left.
6.6.2 Plainweave
Here, plainweaves are represented from Op. 3 and 12. This sample is
made up of monochrome cotton, polychrome camelid, polychrome mixed camelid
and cotton, and monochrome and bichrome vegetal fabrics. The yarn data from
these groups are summarized separately. In monochrome cotton plainweaves,
there is high variability in yarn structure (Table 6.20). The majority of yarn
structures have a counter-clockwise (S) final twist (n=29), however, 23
specimens have a clockwise (Z) twist. At Op. 3, both single and two-ply yarns
were utilized in plainweave fabric construction; however, the sample from Op. 12
only exhibits a single-ply counter-clockwise twist for both warps and wefts.
Similar to the basket weaves, these yarns are very fine with an average
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thickness of 0.41 mm. An average angle of twist of 42 degrees demonstrates
that yarns were spun tightly. These cotton yarns appear similar to those used in
the basket weave fabrics.
In terms of fabric density, about half of the monochrome cotton
plainweave sample is balanced and the other half is warp predominant. Simple
warp and weft selvages are represented in this sample, some of which also
display heading cords and warp packing to ensure higher durability of textiles.
Table 6.20 Monochrome cotton plainweave yarn structure.
Tomb
Op. 3

Op. 12

Element
Warp
Weft
Indeterminate
Warp
Weft
Indeterminate
Total

S
2
2
2
4
4
0
n=14

Z
9
9
2
0
0
0
n=20

S(2z)
2
2
10
0
0
0
n=10

Z(2s)
1
1
1
0
0
0
n=3

The yarn structures found in polychrome and bichrome camelid
plainweaves are uniform. Six specimens make up this sample, all of which have
S(2z) yarns. These yarns are less tightly spun than the cotton yarns used for
basket weaves, with an average angle of twist at 29.72 degrees. For two-ply
yarns, these are extremely fine, with an average diameter of 0.709 mm. Three of
the specimens in this sample have been decorated with a resist-dye technique
(Figure 6.7). This method was utilized frequently in Wari patchwork fabrics
(Stone-Miller 1995; Bergh 2012), suggesting a potential Middle Horizon influence
on the textiles used in mortuary contexts at Hualcayán (see Chapter 7 for a full
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discussion of this). Other design elements from this sample include weft
(perhaps warp?) stripes, as shown in Figure 6.8. Unfortunately, without the
selvages it is not possible to positively identify the warps and wefts of that
particular specimen, making it impossible to know if the stripes are created by
weft or warp yarns. However, I would argue that the stripes were created by the
use of multiple bobbins (tools that aid in moving the weft through the warp during
weaving) with distinct colored wefts to create the stripe effect. I identified all
specimens with selvages as warp-faced, with the possible exception of the
example shown in Figure 6.8, which could be weft-faced.

	
  
Figure 6.7. Bichrome camelid plainweave with resist dye decoration technique.
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Figure 6.8. Polychrome plainweave with weft or warp-stripes.
Nine specimens from the sample of plainweaves have mixed camelid and
cotton yarns. With the exception of two textiles, cotton was always used for warp
yarns while camelid was used for wefts. This is because many of these have
colored stripes that are exhibited in the weft elements of the fabric structure.
However, in the examples that have cotton wefts, the colored camelid warps
were used to create stripes on the fabric surface. All camelid yarns are S(2z),
while the cotton yarns are single-ply spun counter-clockwise (S). The cotton
yarns have an average diameter of 0.37 mm, while the camelid yarns have an
average diameter of 0.475 mm. While both groups of yarns are very fine, the
difference in diameter can be equated to distinction in ply. Both groups of yarns
were spun tightly, with cotton yarns exhibiting a 34.59 degree angle of twist, and
camelids with a 29.19 degree angle of twist.
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Three of these specimens are striped bags (Figure 6.9), while another is a

striped textile with an unknown function (Figure 6.10). With the exception of one
bag, all of these striped examples come from Op. 12. The other striped
plainweave is bag from Op. 3. The density of these textiles are all either warp or
weft faced, depending on whether the designs are displayed in the warp or weft
elements. These textiles all have simple selvages, with the exception of the
specimen shown in Figure 6.10. This specimen exhibits warp yarns that were cut
from the loom bars after the textile was woven and then braided back into the
fabric to create a braided warp selvage.

	
  
Figure 6.9. Mixed camelid and cotton yarn bag with warp stripes.
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Figure 6.10. Polychrome weft striped plainweave with camelid and cotton yarns.
	
  
Finally, the last group of plainweaves is made up of eight vegetal fiber
fabrics. Half of these specimens have warp and weft yarns with a Z(2s(2z)) yarn
structure, while the other half has yarns with S(2z) structure. With the exception
of three examples, these textile fragments are monochrome. The vegetal yarns
used in this group of artifacts are tightly plied, with an average angle of twist at
29.69 degrees. On average, Z(2s(2z)) yarns are almost double the diameter of
S(2z) yarns, with a mean diameter of 2.11 mm for the former and 1.10 mm for
the latter. This is to be expected because the Z(2s(2z)) yarns were replied,
which would required the doubling of the S(2z) yarn onto itself to create the
finished yarn. All of these specimens are weft-faced weaves. Those that are not
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monochrome exhibit weft stripes, such as the one shown in Figure 6.11. All
specimens have simple selvages.

	
  
Figure 6.11. Vegetal fiber textile with weft stripes.
6.6.3. Semi-basket Weave
There are 15 specimens in the sample of semi-basket weave textiles,
which come from Op. 3, 11, and 12. We recovered the majority of this sample
from Op. 12, with only two examples from Op. 3 and one from Op. 11. The table
below summarizes the yarn structure types for this sample by tomb (Table 6.21).
While there appears to be a preference for counter-clockwise twist (S), it is
difficult to make that judgment from such small samples from Op. 3 and 11.
However, it is noteworthy that the 11 specimens from Op. 12 have warps and
wefts with a (S) yarn structure. Two other specimens have a clockwise final twist,
as represented by the two (Z) warps and the two (Z) and Z(2s) wefts. All of the
yarns used for the semi-basket weave textiles are made of cotton and are quite
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fine, with an average diameter of 0.384 mm. These yarns were spun very tightly
as well, with an average angle of twist at 39.11 degrees.
Table 6.21 Semi-basket weave yarn structure by tomb.
Tomb
Op. 3
(n=2)
Op. 11
(n=2)
Op. 12
(n=26)

Element
Warp
Weft
Indeterminate
Warp
Weft
Indeterminate
Warp
Weft
Indeterminate
Total

S
0
0
0
0
0
0
11
11
0
n=22

Z
0
0
0
1
1
0
2
1
0
n=5

S(2z)
0
0
2
0
0
0
0
0
0
n=2

Z(2s)
0
0
0
0
0
0
0
1
0
n=1

Due to the higher sample size of identifiable single-ply warps and wefts, I
decided to calculate the coefficients of variance for angle of twist for these
discrete elements. The descriptive statistics for the warps and wefts are
displayed in Table 6.22. As shown, the means for angle of twist and diameter
are very close between warps and wefts. This does not support the idea that
warps would have been “hard-spun” to better withstand the tensions of the
weaving process. These attributes also have similar relative degree of
uniformity, with the exception of Warp angle of twist, which shows a lower degree
of variability.
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Table 6.22 Semi-basket weave warp and weft yarn attributes.
Element
Warp
(n=14
)
Weft
(n=13
)

Attribute

Mean

Diameter
Angle of Twist
Diameter
Angle of Twist

0.369
mm
39.35°
0.392
mm
39.17°

Range
0.217-0.487
mm
33.2-47.57°
0.312-0.52 mm
24.93-51.34°

St.

CV

Dev
.
0.072

0.195

4.521
0.071

0.114
0.181

7.195

0.183

In terms of fabric density, the semi-basket weave textiles display
uniformity, as all specimens are warp-predominant. Textiles with intact selvages
have simple weft and warp finishes, some of which have heading cords. None of
the textiles are dyed or have decoration.
6.6.4 Patterned Plainweave
In this section on patterned plainweaves, I describe a specific set of cotton
textiles that are uniform in weaving technique. These textiles are woven with
alternating stripes of weft-faced and semi-basket weaves. Additionally, they
exhibit a special technique when transitioning from the weft-faced weave to the
semi-basket weave, called “warp crossing” (Figure 6.12). Ann Pollard Rowe
(1980) has described this technique in her work on textiles from the burial
platform of Las Avispas at the site of Chan Chan on the north coast of Peru,
dated to the Late Intermediate Period (1000-1476 CE). However, the textiles
from Hualcayán are slightly different from that of those described in Rowe’s
assemblage. When the warps are in the weft-faced weave, they are grouped into
sets of six, where the wefts are single and traverse six warps at a time. When
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the warps transition into the semi-basket weave, the warps group into three pairs,
where the two outer pairs cross over the adjacent in warps, similar to how it is
displayed in Figure 6.12. The weft yarns remain single throughout the fabric
structure; however, they alternate between being packed together closely to
create the weft-faced weave and being evenly spaced during the semi-basket
weave. It is likely that the warp crossing technique was utilized to lock the weft
yarns in place so that they do not move and result in a striped design that is
distorted.

Figure 6.12. Depiction of warp crossing technique from Rowe (1980).
	
  
The other unique aspect of these specimens is that some of them have
been haphazardly colored with red dye in the resist dye technique (Figure 6.13).
The circles created by the resist-dye technique do not appear to have any
specific pattern. In some cases, the circles are very faint, and only one or two
might be present. In other cases, such as in Figure 6.13, the resist dye circles
are grouped together into sets of four, and seem to only be present on the semibasket weave stripes of the fabric. Red is the only colorant used on these
fabrics, and I suspect that it was applied with a mineral pigment such as hematite
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or cinnabar. This is because the color seems like was lightly smudged on, as
opposed to dipping portions of the fabric in a liquid dye that would permeate the
surface. Eight specimens make up this artifact group, two of which are not resistdyed. The density of each fabric is uniform, with weft-faced stripes alternating
with a balanced semi-basket weave.

	
  
Figure 6.13. Weft striped plainweave with resist dye circles.
	
  
With the exception of one specimen, the yarns in the patterned
plainweave artifact group are very uniform. Seven out of the eight artifacts in this
group come from Op. 3, while the one specimen that is not uniform is from Op.
12. All of the warp yarns used in the Op. 3 textiles are single-ply, counterclockwise S-spun yarns, while the warps are a mixture of single-ply counterclockwise (S) and clockwise Z-spun yarns. The warp yarns from the Op. 12
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specimen are also S-spun single-ply, however, the weft yarn is S(2z). All of the
yarns from this assemblage are very fine, tightly spun yarns, with an average
diameter of 0.358 mm and an angle of twist of 35.62 degrees. The warp
selvages in this group are simple and all have heading cords, while the weft
selvages are also simple.
6.6.5 Tapestry Weaves
A total of 16 tapestry weaves were recovered from Op. 3 and 12.
Tapestries are defined as a type of plainweave fabric that exhibits “mosaic-like
patterning with discontinuous wefts in a weft-faced weave” (Emery 1964:78). At
Hualcayán, two techniques were utilized for the tapestries: slit and dovetail. In a
slit tapestry, the discontinuous wefts of one area or color block turn back along
one warp, never touching the wefts from another color block, creating a slit in the
fabric (Figure 6.14). Dovetailed tapestries, on the other hand, do not form a slit
because the discontinuous wefts share a common boundary. In dovetailed
tapestries the wefts alternate turning back around a single warp, creating a
slightly jagged demarcation between blocks of color (Figure 6.15). Most of the
specimens from Hualcayán were made in a single technique, however, there are
six textile fragments that exhibit both dovetailed and slit tapestry techniques.
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Figures 6.14 and 6.15. Diagrams of slit (left) and dovetailed (right) tapestries
from Splitstoser (2009).
	
  
Tapestry weaves reveal the most camelid yarns out of any fiber artifact
recovered from Hualcayán. This is likely because, as mentioned earlier, camelid
hair holds coloration better than other fiber types. All weft yarns in the tapestry
weaves are camelid, and in one instance, cotton and camelid weft yarns are plied
together. Warp elements are both camelid and cotton, with six specimens that
exhibit all camelid warps, five with all cotton, and five with both camelid and
cotton. I identified a total of four distinct yarn structure types in the tapestry
weaves, the majority of which were S(2z). Table 6.23 summarizes this data by
tomb and yarn element below. The two higher order yarn structures, Z(2s(2z))
and Z(3s(2z)), come from a single textile. This specific textile is the most unique
that we recovered at Hualcayán because of its design motif and complex
weaving structure, which I will elaborate on below (Figure 6.16). I did not find
any clockwise (Z) final twists in the tapestries, with the exception of the higher
order yarns mentioned above. Both the Z(2s(2z)) and Z(3s(2z)) were created
during the weaving process. In the specimen pictured below (Figure 6.16), the
warps yarns transition from being single S(2z) yarns to being grouped together
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and plied. The purpose of this remains unclear, however, what it is important is
that all yarns were created as S(2z) when the weaving began.
Table 6.23. Tapestry yarn structure types by element and tomb.
Tomb
Op 3
Op 12

Element
Warp
Weft
Warp
Weft
Total

S
0
0
1
0
n=1

S(2z)
3
5
14
11
n=33

Z(2s(2z))
1
0
0
0
n=1

Z(3s(2z))
1
0
0
0
n=1

Descriptive statistics for the diameter and angle of twist were calculated
for the warp and weft yarns in tapestries and are summarized in Tables 6.24 and
6.25 below. In general, both warps and wefts are very fine, especially for two-ply
yarns. The degree of uniformity in angle of twist and diameter of warps appears
to be higher than that of wefts, when comparing the coefficients of variation for
each statistic. This is probably because all wefts were made of camelid hair,
while many of the warps were mixed cotton and camelid. On average, the warps
are about 10 degrees tighter than the wefts, which suggests that the yarns were
spun and plied with the purpose of eventually being utilized as warps in a woven
textile.
Table 6.24 Yarn diameter by warp and weft for tapestry weaves.
Element
Warp
Weft

	
  

Mean
(mm)
0.75
0.517

Range (mm) St. Dev.

CV

0.427-1.135
0.395-0.632

0.258
0.118

0.194
0.061
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Table 6.25 Angle of twist by warp and weft for tapestry weaves.
Element
Warp
Weft

Mean (°)
34.68
24.89

Range (mm) St. Dev.
23.23-48.12 6.322
22.12-29.3
2.29

CV
0.182
0.092

Two specific design motifs are worth describing here. The first was
alluded to earlier in this section, as I described it as the most unique specimen
recovered at Hualcayán. It is a colorful slit and dovetailed tapestry weave with
what appears to be Middle Horizon influenced iconography (Figure 6.16). To my
knowledge, this specific iconographic motif has not been identified in other
prehispanic contexts. The figure displayed on the far right of the fabric
resembles a camelid, a motif that is often portrayed in Andean iconography. The
black outlining of the figure as well as the color blocking is a style associated with
the Middle Horizon (Stone 1986; Dransart 2002:148). While the meaning and
function of this specimen is still unclear, it seems likely that it is a fragment of an
ornate belt or sash.
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Figure 6.16. Slit and dovetail tapestry fragment with Middle Horizon influenced
iconography.
Another design motif found at Op. 12, is a repeated stepped fret design
(Figure 6.17-6.18). Six tapestries display this design, which is made with
combinations of red, yellow, brown, and tan colors. All of the textiles exhibiting
the stepped fret are woven in a combination of dovetail and slit tapestry weave
techniques. It seems likely that these fragments came from multiple checkered
tunics or mantles that were left as grave goods at Op. 12 because of the
difference in color between tapestry fragments.
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Figure 6.17. Stepped fret motif executed in the dovetail and slit tapestry style.

	
  
Figure 6.18. Stepped fret motif executed in the dovetail and slit tapestry style.
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Stepped frets are a common iconographic pattern found in both highland

and coastal Andean contexts on ceramics and textiles dated to Early
Intermediate Period (EIP) through the Late Horizon (1-1532 CE). Although to
date no Recuay or EIP textiles with stepped frets have been identified (see Lau
2014 for a general description of the few known Recuay textiles), we find these
design motifs on ceramics. Importantly, individuals wearing checkered tunics,
often interpreted as venerated ancestors, appear on effigy vessels as well.
However, stepped frets and checkered tunics are identified as a part of Middle
Horizon material culture as well, in both ceramic and textile evidence, making it
difficult to positively identify these textile fragments as pertaining to a specific
cultural group or time period. Due to the seemingly Wari influenced resist-dye
circles on plainweaves and the tapestry fragment with what looks like a llama
iconographic motif executed in a Middle Horizon style, it seems probable that the
assemblage dates to a period when Middle Horizon influence permeated the
Callejón de Huaylas. Without radiometric dating, however, it is only possible to
make speculations about the cultural association of these textiles.
6.7 Summary of Results
As it has been shown, there is considerable variability in the yarns utilized
for fabric constructions at Hualcayán. There does not appear to be any specific
pattern of practice by tomb, or for warp or weft elements dependent on the type
of fabric structure. It is compelling, however, that I have found a higher level of
variability in yarns used for plain cotton fabrics, such as the basket and
plainweave constructions, than in decorated plainweaves and tapestries. Indeed,
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most of the variability in initial spin is found in cotton textiles. There also seems
to be a difference between cotton warps and wefts and those of camelid hair.
While cotton, overall, exhibits more variability, there also seems to be a
difference in the angle of twist between warps and wefts in camelid yarns utilized
in tapestries. In tapestries, the warps are generally more tightly spun than wefts,
which might suggest that these yarns were spun with the intention of being
incorporated into textile fabrics as warps that would be able to withstand the
tension of weaving. This distinction is not found in the plain cotton fabrics. This
suggests that there may be a correlation between the complexity of fabric type
and the degree of uniformity of yarns. Although the sample of finely made and
decorated textiles at Hualcayán is somewhat small, it could be that there was a
uniformity of practice in yarn production for specialized textiles.
Importantly, despite the variation in cotton versus camelid yarns, the
construction of specific fabric types seems to be relatively homogenous. Weave
densities, supra-structural stitches, and selvage types are all uniform by textile
category. In the next chapter, I offer a discussion of what factors may have
contributed to the variability in yarn production and a relative uniformity in the
overall production of specific textile types. These ideas are couched within
notions of practice theory and group identity. Using the results presented in this
chapter, I also try to answer my proposed research question: is a single
assemblage of textiles from one site homogenously produced?
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CHAPTER 7. DISCUSSION
	
  
The results from my analysis of textiles and cordage are surprising for
several reasons. For one thing, my hypothesis that I would find a high degree of
uniformity across the tombs was not fully supported by the available evidence at
Hualcayán. Rather, I found variability in yarn structures across the tombs, in
particular within the cotton yarns used in plain fabrics (i.e. heterogeneity in initial
spin direction). However, the fabrics themselves are relatively homogenous in
that they exhibit similar weave densities and uniform selvage types for each
fabric category (i.e. basket weave, plainweave). Additionally, all supra-structural
elements that are present, with the exception of two out of 37 examples, have a
Z slanted stitch direction where whipping stitches connect multiple fabric webs.
Camelid yarns utilized for tapestry weaves and other types of decorated textiles
are extremely fine and demonstrate a relatively high degree of uniformity,
particularly with regard to yarn structure. While the sample size for individual
dyed camelid yarns studied (n=64) is substantially smaller than that of cotton
yarns (n=200), it is compelling that this distinction is present in the overall
assemblage from Hualcayán.
In this chapter, I attempt to provide potential explanations for the variability
found in cotton yarns, focusing mainly on ideas of interregional interaction and
trade. I also discuss the homogeneity of tapestry weaves and camelid yarns so
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as to provide an interpretation of community identity within the context of the
broad cultural changes that occurred during the Middle Horizon (henceforth MH)
within the Andean region. Because the evidence from Hualcayán does not fully
support the assumptions outlined in my theoretical perspective (Chapter 2), it
might be expected that the organization of textile production (specifically the
procurement of raw materials, i.e. cotton) was different from how we understand
weaving to be in many contemporary and prehispanic communities (see Chapter
3). Although the cotton yarns exhibit a relatively high degree of variability, the
continuity in overall weaving practices seems to indicate a uniformity of practice
with regard to weaving, if not spinning. This is demonstrated through the
homogeneity of specific textile structures and supports the idea of a single
weaving community of practice at Hualcayán. Using the interpretations
presented in this chapter and the theory presented in Chapter 2, I discuss the
idea of a shared learning environment that fosters a specific type of identity
related to craft production. I also discuss specific weaving techniques found in
the Hualcayán assemblage that seem to suggest a coastal influence in highland
textile production.
7.1 Interregional Interaction in the Andes
One explanation for the variability present in cotton yarns is that people at
Hualcayán may have traded with coastal populations. Differing communities of
weavers and spinners from coastal populations may have contributed to a bulk
supply of pre-spun cotton yarns intended for trade, which would account for the
irregular yarns I found in various plain cotton fabrics. As mentioned in Chapter 3,
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in general, yarns produced on the north-coast during the prehispanic era were
consistently S-spun. To date, regional patterns of prehispanic yarn types in the
highlands have not been documented, leaving no baseline for comparison
among sites in the highlands. Although Jolie et al. (2011) discuss yarn and
cordage structure types found at Guitarrero Cave in the Callejón de Huaylas,
those specimens are dated approximately 10,000 years before the believed date
of the Hualcayán textile assemblage, and likely 9,000 years before Hualcayán
was even settled. Many of those specimens are Z(2s) or Z yarns and are not
found in cotton or camelid woven structures, but rather in vegetal linked and
twined fabrics, a completely different type of textile industry. For these reasons,
comparison between Hualcayán and Guitarrero Cave seems questionable, and I
would argue that given the evidence for a known Recuay-Moche interaction,
comparison with the coast is more convincing. Significantly, 75% of the yarns I
analyzed in this study have an “S” final twist direction (the direction that singleply, two-ply, etc. yarns were last twisted during their production), which may
suggest interaction between the coast and Hualcayán. However, the initial spin
direction (the direction that fibers were initially spun before being plied) of all
yarns is more variable, with 46% S-spun and 54% Z-spun.
In order to discuss this idea, I provide a brief overview of cultural
interaction studies in the Andean region, placing specific emphasis on coastalhighland relationships. In particular, I discuss the Recuay cultural tradition and
their interaction with Moche populations of the north coast during the Early
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Intermediate Period (EIP) as well as Wari groups from the south-central
highlands during the EIP to MH transition.
Interregional interaction in the Andes has been a topic of much interest in
academia, particularly with regard to coastal-highland relationships and
territoriality (e.g. Proulx 1982; Shimada 1982; Topic and Topic 1983; Wilson
1988; Jenkins 2001; Billman 2002; Conlee 2003; Lau 2005, 2006; Lane 2006;
Buzon et al. 2012; Mantha 2013). Indeed, the difference in lifestyle between the
coast and highlands is stark, making it a fruitful theme to investigate
archaeologically so as to better understand the differences and similarities
between social groups in terms of sociopolitical control, the political economy, as
well as subsistence practices and cultural ecology. The study of interregional
interaction can also shed light on the development and expansion of prehispanic
empires and related colonization processes, as well as the ways in which trade
networks were created and utilized.
In the Andes, initial studies on regional interaction related to
understanding the myriad subsistence practices of prehispanic populations.
Indeed, the varying climate and environmental contexts in specific ecological
zones (described in Chapter 4) led John Murra (1972) to develop an adaptive
subsistence model that explained the ways in which people were able to survive
in harsh environments, which he termed the “vertical archipelago”. In this model,
people exploited diverse environments over time, developing subsistence
strategies for specific ecological zones. The idea was based on the fact that not
all resources required for self-sufficiency would be available in a single zone,
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which would have prompted communities to construct “islands” near various
zones in the vertical landscape so as to allow for the exploitation of multiple
resources from those zones. It is important to note that mobility and exchange
played a significant role in this model, which would have promoted increased
social interaction between cultural groups (Lau 2013:15).
The presence of non-local eco- and artifacts at archaeological sites has
led scholars to attempt to understand and describe systems of exchange in the
Andes. For example, excavations at Cahuachi, the Nasca ceremonial center (ca.
1-750 CE) on the south coast of Peru, have revealed many non-local prestige
goods (Silverman 1993; Orefici 2011). These include Spondylus (a seashell
native to the coast of Ecuador), tropical birds from the Amazon jungle, as well as
obsidian (likely from the Quispisisa source identified in Ayacucho; see Burger
and Glascock 2000) and fine camelid hair textiles (likely alpaca), which at the
least would require the importation of raw camelid hair from highland contexts.
Although it has been argued that llamas seem to have been herded in coastal
contexts (Shimada and Shimada 1985), it is unlikely that alpacas would have
survived and been able to produce fiber for textiles in coastal contexts (Topic et
al. 1987). Llama hair is generally very coarse, and most textile specialists agree
that camelid fiber fabrics were probably made from alpaca or vicuña hair (Topic
et al. 1987), both of which provide fine, soft fibers, but that can only survive in
highland contexts. In addition to Cahuachi, camelid fiber textiles have been
found at many coastal sites, and were in use across the coast by the EIP
(Doyon-Bernard 1990:75; Splitstoser 2009:211). William Conklin (1975b) argues
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that the use of camelid fiber first appeared on the south coast, about 1000 years
before the north coast, probably during the late Initial Period or Early Horizon (ca.
1000 BCE – 1 CE). Conklin further asserts, “The South Coast’s early and
continuing access to quantities of highland wool indicates strong trade
connections between the highlands and the South Coast” (Conklin 1975:21).
If interregional interaction and trade networks were in place by the Early
Horizon, we should expect to see not only the exchange of physical goods, but
also the spread of esoteric knowledge and ideology. Indeed, John Rowe (1962)
defined the Early Horizon as a time of heightened interregional relationships as
evidenced by the spread of Chavín stylistic elements. The Chavín Religious
Tradition (described in Chapter 4) seems to have had influence on coast, as
suggested by the appearance of Chavín stylistic and iconographic motifs on
coastal material culture. Further, many non-local goods were recovered at
Chavín, linking it to the coast as well as the lowland jungle region (Miller and
Burger 1995; Contreras 2011). The trading of physical objects and cultural
knowledge would have increased social interaction over time as people’s lifeways became dependent on access to such non-local resources.
Jonathan Haas (1987:33) has argued that aside from trade, warfare would
have been another scenario in which disparate cultural groups interacted.
Indeed, the Recuay cultural group is well known for their complex sociocultural
relationship with neighboring Moche groups (along with other societies, such as
the highland Cajamarca culture), which in some instances seems to have led to
hostile interactions (Lau 2004b). In addition to thriving in the north-central
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highlands, Recuay occupied higher portions of the coastal valleys (approx. 2001,500msl) in Ancash, including the Huarmey, Nepeña, Casma, and Santa valleys
(Lau 2011: 44). Many of these areas abut the Moche cultural sphere, which
dominated the north coast during the EIP. Donald Proulx’s (1982) research in
the Nepeña Valley has shown clear territoriality between Moche and Recuay
groups, with Recuay in the upper valley and Moche in the middle and lower
portions. However, he argued “the interaction between the two groups appears
marked by mutual respect, with both societies valuing the prestigious ceramics of
the other” (Proulx 1982:91). Other scholars have asserted that many of the
crude depictions of non-Moche prisoners of war were likely members of the
Recuay cultural group (e.g. Smith 1978).
George Lau argues that although there are technological differences in
ceramic production between north coast cultures (e.g. Gallinazo and Moche) and
Recuay, there are some stylistic similarities that suggest coastal-highland
interaction (2004a:192). For example, the distinctive “crested moon animal”
design, which depicts a feline in profile with large circular eyes commonly
associated with death or ritual sacrifice, is found on Moche ceramics and is a
pervasive image in Recuay iconography. Furthermore, Moche ceramic vessels
have been documented in Recuay funerary contexts (see Grieder 1978 and
Ponte Rosario 2000). Lau characterizes the Moche-Recuay ceramic exchange
as “light, highly specialized, and focused on high-status sumptuaries found
typically as grave goods” (2004a:194). Clearly, Recuay was involved with
interregional exchange and interaction in the coastal valleys.
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During the EIP to MH transition, there is an obvious change in mortuary

architecture as shown by the appearance of above ground chullpas, or
mausoleum type funerary structures, found at Ichik Wilkawaín and Chinchawas
in highland Ancash (Lau 2011:54). PIARA has also documented several
chullpas at Hualcayán, some of which appear to have been constructed on top of
the machays utilized during the EIP (see Chapter 4 for a brief description of the
monumental tomb structure, also called Op. 12). Indeed, chullpas have been
documented throughout Ancash as well as the Department of La Libertad.
Despite this, Lau argues that Recuay cultural practices were not entirely
abandoned. He writes,
Carved monoliths, a holdover from Recuay times, also were re-purposed.
The monoliths, many depicting ancestors and associated supernaturals,
adorned the thresholds to chullpas and also stood nearby as freestanding
statues. The capacity to incorporate local cultural traditions suggests that
many groups did not reject or surrender former practices, beliefs and
objects. Rather, older customs found a new context for expression by
being co-opted and reworked (2013: 135-136)
Additionally, Lau characterizes the EIP to MH transition as a time when local
leaders strived for increased access to non-local goods through trade networks.
He argues that the Cajamarca-Recuay relationship facilitated the expansion of
Wari trade networks during the MH. By about 900 CE, it seems as though the
Wari Empire had greater influence in highland Ancash, as evidenced by a decline
in local styles and an increase in Wari motifs.
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7.2 A Community of Weavers at Hualcayán
Recuay’s interaction with the coast is important for understanding the

results presented in this study. Recuay community members (or their recent
descendants) likely produced the textile assemblage from Hualcayán. It is
significant that the majority of textiles studied here are made of cotton (a product
that would have been imported from the coast). Using the available textile
evidence from highland contexts, Ran Boytner (2004) has written about the
absence of cotton and what it might mean. He states that it is clear that raw
camelid fiber made its way to the coast through some system of exchange,
however, it is unknown whether this trade was reciprocated in the form of cotton
fiber back up to the highlands (Boytner 2004:134). For Boytner, it seems more
likely that other coastal goods, such as shellfish, may have played an important
role in exchange for highland societies. Although other coastal products were
likely of value to the prehispanic peoples of Hualcayán, it is clear that cotton was
a prominent good as well.
Unfortunately, it is difficult to know if the raw material, produced yarns, or
finished cotton textiles were brought directly up to the highlands. However,
based on the relatively high degree of variability in cotton yarns, it seems likely
that multiple weaving/spinning communities produced the yarns found at
Hualcayán. This could be indicative of non-local yarn production. Although there
is a preference for a counter-clockwise (S) final twist in the overall yarn
assemblage, the initial spin of yarns, particularly cotton, is inconsistent, with
almost half being S-spun and the other half being Z-spun. It is likely that trade
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networks on the central coast, a region that has been shown to have produced
more variable yarns in the prehispanic era, were connected to the Callejón de
Huaylas, along with the north coast. Thus, distinct sources of cotton yarns may
account for this heterogeneity in initial spin direction. Importantly, with the
exception of two out of 60 examples, all local camelid yarns are S(2z). Similarly,
the majority of vegetal fiber yarns (~70%), which were likely produced locally,
have an S(2z) yarn structure. These data suggest that S(2z) was the typical yarn
structure type for locally produced yarns at Hualcayán.
It is worth noting that currently, there is no baseline of evidence in the
highlands that maps out regional prehispanic yarn patterns, which makes intrahighland yarn comparison impossible. Additionally, while yarns utilized for warps
and wefts in cotton fabrics are quite variable, as sets of elements, they are not
markedly distinct. As shown ethnographically, weavers tend to spin yarn with
specific projects in mind (e.g. Dransart 2002). If this were the case, I would
expect to see warps that were hard-spun more so than wefts, so as to withstand
the process of weaving (as mentioned in Chapters 5 and 6). I do not see this in
the cotton yarns at Hualcayán, which I interpret as potentially signifying that there
was a disconnection between individuals who spun cotton into yarn (non-local?)
and weavers at Hualcayán. This is a compelling find when compared to the
difference in angle of twist found in camelid hair warp and weft yarns used in
tapestries and other decorated fabrics at Hualcayán. Warps seems to have been
more hard spun that wefts, suggesting that they were made with the intention of
being durable yarns for sets of warp elements.
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Other lines of evidence relating Hualcayán to the coast can be drawn from

the results presented in this study. Lila O’Neale’s (1947) research on late Moche
fabrics from the Virú Valley on the north coast exhibits cotton textiles of striking
similarity to those at Hualcayán, particularly the basket weave fabrics presented
in her work (Figures 7.1-7.2). Additionally, Rowe’s (1980) study of textiles from
the site of Chan Chan on the north coast exhibit the same type of patterned
plainweaves recovered at Hualcayán that were described in the previous chapter
(alternating weft-faced and semi-basket weave stripes). Rowe also reports a
warp-crossing technique utilized in fabrics, which also exists in the Hualcayán
assemblage, albeit a slight variation of what she describes (see Chapter 6).
These trends are noteworthy because, in light of the previously established
interaction between coastal populations and the Recuay cultural group, it
suggests that non-local weavers from the coast may have influenced local
Hualcayán weavers. While it is possible that these cotton fabrics could have
been exchanged in their finished form, I doubt that this is the case because of the
apparent disconnect between the variability in yarn production and the relative
homogeneity in found within each textile type (i.e basket weave, plainweave).
While these lines of evidence seem to support a coastal influence in textile
production at Hualcayán, the issue of chronology needs to be dealt with. As
mentioned previously, the present study does not have reliable chronological
control. Further, iconographic and design motifs present on textiles seems to
suggest a MH influence. I interpret the textile assemblage from Hualcayán as
likely belonging to a period of transition between the EIP and the MH. I would
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argue that Recuay peoples from Hualcayán likely interacted with coastal
communities during the EIP, which fostered a continuation of previously
established trade networks despite the initialization of regional cultural change
that is associated with the MH. Alternatively, the cotton textiles present in the
tombs at Hualcayán could have been deposited at an earlier time period and
remained untouched until modern looting events.

Figure 7.1-7.2. Left: Moche textile from the Uhle Collection at the University of
California, Berkeley (from O’Neale 1947). Right: Basket weave cotton textile
from Op. 3 at Hualcayán.
So what do these results suggest in terms of community identity? I
interpret the relative uniformity in fabrics across the four tombs as indicative of a
community of practice. This means that certain standards were likely in place
with regard to the production of, say, a basket weave or slit tapestry. Simple
selvages were always used in textiles, and cotton fabrics often made use of
heading cords for warp-selvages. All textiles, with the exception of a few camelid
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hair textiles that had specific design motifs, fit into particular categories such as
basket weave, plainweave, semi-basket weave, or patterned plainweave.
Although there is some level of diversity among the designs found in tapestries,
there are only two types that exist: slit and dovetail. In some cases these are
used in combination when executing a particular design, such as the stepped-fret
motif. Further, supra-structural elements were always whipping stitches, 95% of
which had a Z-slant stitch direction. Yarns used in tapestries are relatively
homogeneous as well. For example, weft yarns were never cotton. I identified
dyed polychrome camelid hair “tassels” of uniform construction, yarn type, and
relative size at all the tombs as well, suggesting that it may have been common
to finish the ends of an ornate fabric by braiding the warps off into tassels. All of
these small technical details add up to what appears to be a uniformity of
practice in textile production.
As mentioned previously (Chapters 2-3), the production of craft goods in a
community setting creates an environment for the expression of like-minded
values and a common group identity. A shared non-discursive knowledge set is
unifying because individuals are able to work together and understand the
intricacies of each other’s work. Fellow weavers can interpret the reasoning
behind the reproduction conventional practices, and may even understand the
need for the implementation of new practices. This is not to say that everyone
works harmoniously all of the time and that a one-size-fits-all identity is in place
for weavers. Rather, networks in which individuals interact and share knowledge
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exist, and as a result, a certain weaving identity (which intersects with other types
of identities) is produced and maintained alongside the production of fabrics.
While I argue that there was a weaving community of practice at
Hualcayán, likely during the EIP to MH transition, the variability in cotton yarns is
somewhat perplexing. As I discussed earlier in this chapter, one explanation for
the irregular cotton yarns could be that people at Hualcayán were engaged in
exchange with coastal populations. Differing communities with their own shared
practices or weaving/spinning standards could have produced the yarns that
were then combined and exchanged with highland populations. Another
explanation could be that distinct lineage groups at Hualcayán spun yarn
separately, and were then contributed to an overall yarn supply for the weaving
community of practice at Hualcayán to utilize. Given the ethnographic evidence,
this seems unlikely because individuals often have woven products in mind when
spinning yarns. This means that specific attributes, such as being hard or soft
spun, are consciously carried out so that the yarn will be better suited to be
utilized in a particular product. It seems more probable that the variability in
cotton yarns was the result of interregional interaction and exchange.
However, a third explanation is worth mentioning as well. Although
archaeological textile research on the coast has suggested a pattern of specific
spin direction preferences by region, it could be that we still do not have enough
evidence to suggest such a widespread trend in the Andes. Some of the
examples discussed in Chapter 3 have relatively small sample sizes, and there
has not been enough coverage of all time periods to suggest that this trend was
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consistent throughout the prehispanic era. Furthermore, in some regions, there
are only a few sites represented that exhibit this pattern. The assemblage at
Hualcayán could suggest that the hypothesis that conservative yarn production
practices by region is not fully supported. Clearly, more research needs to be
conducted on this topic to better understand regional trends in yarn production.
Finally, it is of value to comment on the implementation of Wari design
motifs in the textile assemblage alongside the continuation of specific technical
attributes. Although the degree of Wari presence in the Callejón de Huaylas is
not completely understood, Lau (2013) argues that this region was used during
the MH for its previously established trade routes. As a result, some Recuay
practices were consistent for a while, however, over time locals adapted certain
Wari styles. It seems clear that the design motifs present on the Hualcayán
textiles are MH influenced. Although technical practices were uniform, the
incorporation of Wari emulated motifs may be representative of the EIP to MH
transition. Indeed, the combination of plain cotton fabrics with variable yarns and
uniform tapestries with Wari emulated designs allows one to imagine a potentially
exciting time period for identity formation as it related to textile production. While
it is tempting to envision a community identity in flux as a result of the data
presented here, a warning of over-interpretation must be heeded in this case.
Without proper chronological control of Hualcayán’s textile assemblage, it is very
difficult to make any serious claims about how the production of seemingly
“foreign” techniques and design motifs might have affected community identity
related to weaving. For now, I can say with relative confidence that the uniform

	
  

	
  

141

technical aspects of the textile assemblage suggest the formation of a community
identity with regards to shared learning environments and non-discursive
knowledge. This community of practice and group identity may have transcoded
temporal and spatial boundaries at Hualcayán.
7.3 Summary
In this chapter, I have attempted to explain the variability present in cotton
yarns within the context of seemingly uniform weaving practices and camelid
yarn production. I proposed that variability in cotton yarns was likely the result of
EIP coastal-highland interaction, which probably continued into the MH. I framed
this idea of interregional interaction within the context of the transitional period
between the EIP and MH, where there seems to have been a general decline in
Recuay cultural practices and associated material culture while the desire to
emulate Wari style grew stronger in highland Ancash.
I interpret the simultaneous variability of cotton yarns and homogeneity of
entire fabric structures as a reflection of a community of weavers engaged either
in the exchange of cotton yarns or that were divided up into lineage based yarn
production groups. It is likely that a weaving community of practice existed at
Hualcayán as evidenced by the seemingly uniform technical aspects of entire
fabric structures. Indeed, this is inherently tied to group identity formation by way
of shared non-discursive knowledge. Clearly, something meaningful is going on
at Hualcayán in terms of local community and interregional interaction. More
research needs to be done to further evaluate my proposed interpretations,
which I outline in the next chapter.
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CHAPTER 8. CONCLUSION

As pre-Columbian art scholar Rebecca Stone has described, “it is clear
from the amount of energy people invested in textile production that entire
Andean communities were dedicated to fiber” (1992:13). Developed long before
other forms of media, textiles were prized possessions that were imbued with
great social meaning and value in the Andes. When scholars carefully inspect
prehistoric fabric structures and yarns, it can be seen that specific techniques
and seemingly minor fabric attributes illustrate noteworthy facets of social life.
Yarn diameter and angle of twist can provide information about functional intent
and planning involved in craft production, while spin and structure often yield
information about social learning and daily practice. Indeed, minute technical
details often paint a full picture of social interaction and environments, if
researchers are willing to look.
The present study has attempted to describe the social context in which
textiles were produced and came to be in use at the site of Hualcayán. Using a
“communities of practice” framework, I attempted to answer the question: is a
single textile assemblage from one site homogeneously produced? I looked at
textiles and cordage from four discrete EIP-MH tombs, with the hypothesis that a
single community of weavers would in fact produce homogenous textiles and
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yarns. In light of the mounting archaeological and ethnographic evidence
supporting the idea that single communities of weavers do in fact produce
relatively homogenous textiles, I expected the Hualcayán textile assemblage to
represent a uniformity of practice that would materialize through a high degree of
regularity in textile techniques and yarn types. However, I found that variability in
cotton yarns existed across the tombs, alongside a relative uniformity in camelid
yarn production and overall textile construction techniques. I situated these
results within the broader cultural context of the EIP and MH in highland Ancash,
discussing the Recuay cultural tradition and its interaction with outside social
groups. In order to make sense of the variability in cotton yarns, I suggested that
the yarns could have been produced by multiple communities of weavers on both
the central and north coasts and contributed to a larger interregional network of
cotton yarn trade. Alternatively, yarn production groups could have been divided
by lineage at Hualcayán, which would account for the heterogeneity of cotton
yarns.
Future research on prehispanic textile technology in highland Ancash will
help to the guide the interpretations presented in this study. That being said,
radiometric dating of the Hualcayán assemblage would provide considerable
insight as to when the technological practices materialized in the textiles were
being carried out. This study would also be greatly aided by correlating metric
measurements of weave densities with other technical attributes as well as the
use of archaeometrics to conduct dye analysis of colored fabrics. More analysis
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and sampling could indeed present patterns in production practices not yet
apparent in the data.
In this thesis, I have attempted to show that practice, shared learning, and
social interaction are all important factors that contribute to the ways in which
individuals and communities constitute their social identities. Indeed, it seems as
though our daily practices and interactions with other people help to construct
selfhood as well as community identity.
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Appendix A. Dictionary of Textile Terms

Backstrap loom: “A loom in which one loom bar is attached to a fixed object
and the other to a belt or backstrap which passes around the weaver’s waist or
hips. Also called‘belt loom’” (M. King 1965:513).
Basket Weave: A plainweave that consists of interlacing double warps and
double wefts.
Dovetail Tapestry: “Weft of adjoining, discontinuous areas alternately turn
about a common warp or group of warps forming the pattern giving its name”
(Splitstoser 2009:2436).
Heading Cords: These are the yarns used to attach the warps to the loom, also
called “loomstrings” and consist of “one or more shots of weft (usually re-plied or
heavier than the regular wefts) put in at each loom end to space the warps and
provide a firm edge” (M. King 1965:580).
Linking: One of the structures formed by interworking a single element. "In
simple linking, successive rows of. .. 'open loops' are formed by a stitch like that
known in sewing as overcasting or whipping .... Each row is formed by a
progressive spiraling of the element round the portions between the stitches of
the previous row" (Emery 1966:30).
Looping: “A loop is the doubling of a yarn back on itself leaving an opening or
hole through which a yarn can pass through; looping creates a fabric structure
when successive rows of loops cross over the previous row and hold the loop
open and in place. Looping can be left over right, or right over left, forming Z and
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S spirals, respectively. Looping is a single-element construction” (Splitstoser
2009:2440).
Plain Weave: Interlacing of one weft, or a group of wefts, with one warp, or a
group ofwarps. Plain weave can be balanced, weft-faced, warp-faced, warppredominant, or weft-predominant
Selvage: “A finished edge of a textile produced in the weaving process.
Peruvian textiles have four selvages—end and side” (M. King 1965:582), here
called warp selvage and weft selvage, respectively.
Semi-Basket Weave: A weave that either has single warp and double weft (1/2)
or double warp and single weft (2/1), sometimes referred to as a “half-basket
weave”.
Single Element Structure: “Constructions made with a single, continuous
thread worked on itself, such as looping and knotted netting” (M. King
1965:583).
Slit Tapestry Weave: This is a tapestry technique where the wefts of one side
or color turn back along one warp, and the wefts of another color or other side
turn back along an adjacent warp, creating a slit. Reinforced slit tapestry
involves an interlocking weft at regular intervals along the opening.
Structures with One Set of Elements: “A fabric in which all elements are used
in a like manner and are functionally undifferentiated and trending in the same
direction. Usually a structure with one set of elements interwork in a vertical
manner” (Emery 1994:60).

	
  

	
  

166

Structures with Two or More Sets of Elements: “In a fabric composed of
more than one set of elements, a series of parallel longitudinal elements is
interworked with another series of parallel elements crossing them at right
angles” (Emery 1994:74).
Tapestry Weave: “Tapestry is a subset of plain weave, where wefts are
discontinuous and interlaced in weft-face. Tapestry is used to create solidcolored areas in a pattern. Weft yarns turn back where two colors meet, and the
method by which the weft yarns interact (or not) defines the different types of
tapestry: eccentric, interlocking, slit, dovetail, Swedish or double-interlocking,
etc. Because the different methods of turning back wefts are not unique to
tapestry (e. g. , they can and do occur in plain weave, too), each turn-back or
interlocking definition is listed separately under eccentric, interlocking, slit,
dovetail, double-interlocking, etc.” (Splitstoser 2009:2445)
Warp: “‘The yarns strung vertically between and perpendicular to the loom bars
and interworked horizontally by the weft’ (King 1965b:588). Warp yarns are the
fixed and ‘passive’ set of yarns.” (Splitstoser 2009:2447)Warp-Faced Weave:
“This term refers to fabrics where the warps completely cover the wefts, usually
accomplished by using a much higher warp than weft count and spacing the
warps very close together, while increasing the distance between wefts.”
(Splitstoser 2009:2447)
Web: Referring to an individual fabric. A specimen may consist of one or more
webs, which are separately woven fabrics attached together.

	
  

	
  

167

Weft: “‘The yarns interworked horizontally across the warp. Also called ‘woof’
and ‘filling’’(M. King 1965:589). The weft yarns are the active and variable yarns
of the two sets:warp and weft” (Splitstoser 2009:2448).
Weft-Faced Weave: “Fabric whose wefts completely cover the warps; this can
be done in a number of ways, but usually the wefts outnumber the warps, the
warps are either flattened (by pairing) or spaced (so as to maximize the surface
area of the wefts), and the wefts are packed, or battened” (Splitstoser
2009:2448).
Whipping Stitch: “A simple, diagonal stitch used…to join two breadths of
material or for overcasting edges” (M. King 1965:589).
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Appendix B. Filemaker Pro Data Collection Forms

	
  
WEAVE-STRUCTURE TYPE DATA COLLECTION FORM

Textile Number Example
Box Number
Researcher

Photo Number
Date

Dimensions
Length/Direction A (cm):
Width/Direction B (cm):
CHECK THE APPROPRIATE STRUCTURE AND FILL-IN THE REQUIRED INFORMATION

Option A - Single Element Structure
Option B - Structures with One Set of Elements
Option C - Structures with Two Sets of Elements

Option A

Option B

Option C

SINGLE ELEMENT STRUCTURE
Type:
Knot/Loop Type:
Structure Density:
Distance between knots/loops in cm:
Distance between rows (height) in cm:
If Looping or Linking, indicate spiral direction:
Fiber/Yarn Type(s):
Yarns per active element:
Foundation element present?

Yes

No

If yes, Fiber/Yarn Type(s):
Additional Comments:
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WEAVE-STRUCTURE TYPE DATA COLLECTION FORM

Textile Number Example
Box Number
Researcher

Photo Number
Date

Dimensions
Length/Direction A (cm):
Width/Direction B (cm):
CHECK THE APPROPRIATE STRUCTURE AND FILL-IN THE REQUIRED INFORMATION

Option A - Single Element Structure
Option B - Structures with One Set of Elements
Option C - Structures with Two Sets of Elements

Option A

Option B

Option C

STRUCTURES WITH ONE SET OF ELEMENTS

Type:
Fiber/Yarn Type(s):
Yarns per active element:

Additional Comments:
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WEAVE-STRUCTURE TYPE DATA COLLECTION FORM

Textile Number Example
Box Number
Researcher

Photo Number
Date

Dimensions
Length/Direction A (cm):
Width/Direction B (cm):
CHECK THE APPROPRIATE STRUCTURE AND FILL-IN THE REQUIRED INFORMATION

Option A - Single Element Structure
Option B - Structures with One Set of Elements
Option C - Structures with Two Sets of Elements

Option A

Option B

Option C

STRUCTURES WITH TWO SETS OF ELEMENTS
Weft Treatment
Fiber/Yarn Type(s):
Wefts/one direction per cm:
Wefts/one direction per shot:
Method of weft-interlacing: over
Discontinuous wefts:

Yes

, under

(# warps)

, under

(# wefts)

No

Warp Treatment
Fiber/Yarn Type(s):
Warps/one direction per cm:
Warps/one direction per shot:
Method of warp-interlacing: over
Discontinuous warps:

Yes

No

Additional Comments:
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WEAVE-STRUCTURE TYPE DATA COLLECTION FORM

For structures with two sets of elements, check the appropriate structure and fill-in the
required information
Twining

Plain Weave

Compound Weave

Other Weave

1. Twining
Twining Present?
Density:

Present

Not Present

If uncompacted, give approximate distance between wefts:

Twist:
Describe:

2. Plain Weave
Plain Weave Present?

Present

Not Present

Density:
Double

Triple

Tapestry Weave:

Quadruple
Yes
No

cloth

(select one, if appropriate)

If yes, type:
Additional Comments:

3. Compound Weaves
Present

Compound Weaves Present?

Not Present

Supplemental Warp:
Yes
No
If yes, Fiber/Yarn Type(s):
Describe:

	
  

Supplemental Weft (brocade):
If yes, Fiber/Yarn Type(s):
Describe:

Yes

Yes

No

No
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SELVAGE-TYPE DATA COLLECTION FORM
Fringe:
If yes:

Yes

No

Other Treatment: Yes
No
Fiber/Yarn Type(s):
Describe:
Additional Comments:

Oblique Interlacing Selvage:
Yes
No
Describe:
Starting point of single element knotting or looping structure:
Describe:
Other Selvage Type:
Describe:

Yes

Yes

No

No
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SUPRA-STRUCTURAL TYPE DATA COLLECTION FORM
Textile Number Example
Box Number
Researcher

Photo Number
Date

NON-PAINTED SUPRA-STRUCTURES
Space between stitches/appliqué:
Stitch Height:
cm
Yarns per stitch:
Stitch Direction:
Additional Comments:

Ancient Mending:

Present

cm

Not Present

Fiber/Yarn Types(s):
Stitch Type:
Multiple Web Constructions:
Type:

Present

Not Present

Fiber/Yarn Type(s):
Stitch Type:
Hems:

Present
Hem Type:

Not Present

Hem Width:
Fiber/Yarn Type(s):
Stitch Type:
Embroidery:

Present
Not Present
Fiber/Yarn Type(s):
Stitch Type:

Present
Not Present
Appliqué:
Fiber/Yarn Type(s):
If object(s) is/are attached to a cord, describe method:

Method used to hold object(s) to cloth:

Tassels

Beads

Feathers

Other…
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FIBER/YARN- TYPE DATA COLLECTION FORM
Textile Number Example
Box Number
Researcher
Fiber Type:

Photo Number
Date

Camelid

Cotton

Vegetal

Color:

Description:
Yes
No
Unspun Fiber:
Pile:
Yes
No
Small clump of cotton (but not whole boll):
Yes
Cotton Boll:
Yes
No
# of Seeds:
Clump of Camelid wool:
Yes
No
Clump of bast/vegetal fiber:
Yes
No
Skein of unspun fiber:
Yes
No
Type:
Other:
Yes
No Describe:
Additional Comments:

Spun Fiber:

Yes

No

Yarn is of even thickness throughout:
If yes, width in mm:
Yes
No
Yarn has variable width:
If yes, width in mm: max.:
Ply:

1

Replied:

No

2
2:2

3
2:3

4

Yes

, min.:

Indeterminate
3:2

No

, average:

Other…

Indeterminate

Other…

Complex:
Other:
Final twist direction:

No Twist

S

Z

Indeterminate

Spin/Ply designation:
Final angle of twist:
Additional Comments:

	
  

	
  

